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The sound «of otitis media 
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When the discomfort of acute otitis media sounds 
loud and clear...use AURALGAN. It promptly re- 
lieves the pain and reduces the inflammation, while 
the antibiotic of your choice fights the infection. 
AURALGAN combines the topical analgesic 
action of benzocaine and antipyrine with the 
decongestant action of dehydrated glycerin—for 
relief of pressure and pain in the middle ear. 
AURALGAN is a valuable adjuvant to systemic 
antibiotic treatment... much to the relief of your 
unhappy young patients, and their parents as well. 


For pain fron, quiet Aural 


New York, N.Y. 10017 





BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
AURALGAN*" Otic Solution 

Each ml contains: 


Antipyrine 540mq 
Benzocaine 140mg 
Glycerin dehydrated q.s. to 1.0 mli 
(contains not more thar 10.69 % moisture) (also contains oxyquinoline sulfate) 
INDICATIONS: Acute otitis media of various e mat 
prompt relief of pain and reduction of inflammation in the congestive and serous stages 
adjuvant therapy during systemic antibiotic administratign for resolution of the infection 
CONTRAINDICATIONS: Hypers sensitivity to any of the components or substances related 
them. In the presence of spontan eous 3 per foration or dischar ge 
DOSAGE AND ADMINISTRATION: Acute otius media: Instill AURALGAN, permitting the 
solution to run along the wall of the canal until it is filled. Avoid touching the ear with drop- 
per. Then moisten a c bilon 1p ledget with AURALGAN and insert into meatus Repeat every 
one to two hours until pé and congestion are relieved 


PoR / SUPPLIED: No 10 90 AUY ALGAN” Otic Solution, in package containing 15ml (12 fl 
le with sepa ropper-screw Cap attachment 


OTIC SOLUTIONA 


7467/181 
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* __, _, Why upseta 
feverish child's stomach 
Pe with aspirin? 


A child’s complaints of nausea and 
stomachache may be a consequence of 
a aspirin therapy. It has been clinically 
documented that therapeutic doses of 
aspirin may cause G.I. problems 
ranging from minor upset’ to 
serious, but less frequent, ulceration 
and gastric hemorrhage.** 

Why complicate fever hiag with 
gastric problems? With Children’s 
TYLENOL you can effectively reduce 
his fever with virtually no G.I. risk.“ 


References: 1. Shrand, H.: J. Fam. Pract. 3:75, 1976. 2. Litchfield, H.R.: N.Y. State J 
Mec. 72:2151, 1972. 3. Mancini, R.E., Yaffe, S.J.: Drug Therapy 10:103, 1980 

4. Bargman, G.E., Philippidis, P., and Naiman, J.L.: J. Pediatr. 88:501, 1976. 5. Fromm 
D.: Pediatrics 62 (suppl.):938, 1978. 6. Goodman, L.S., Gilman, A. (eds.): The 
Pharmacological Basis of Therapeutics. ed. 5. New York, The Macmillan Company, 
1975 pp. 326-350. 7. Vickers, FN.: Gastrointest. Endosc, 14:94, 1967 





= F ‘~~ ©... Because a child’s health is 
a. "> too important to give anything else 
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[E NCN 1980 ” m Do not exceed recommended dosage. | Both aspirin and acetaminophen in large overdoses can cause serious adverse effects. 
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*Isolates obtained from a variety of body fluids (such as middle-ear exudate and blood). 
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Successful therapy means more than just freedom from seizures. 
It may also mean a better-paying job, improved grades, a driver's 
license, renewed social acceptability. In brief...a whole new life 
for your patients. 


A good job | 
and a better life 


with 
Depakene. 


Valloroic Acid 


Depakene 1s widely indicated 


Effective as a major adjunct in managing 
tonic-clonic, myoclonic, atonic, etc., when mixed 

“with absence, and as a sole therapy in treating 
absence alone. 


Depakene works well 


In atypical clinical study! 10 of 17 cases of multiple 
seizures with absence achieved “excellent” results; and 
14 of 21 cases of absence alone achieved total 
remission. 


250 mg capsules, 250 mg/5 ml syrup c) 
Abbott Laboratories, North Chicago, IL60064 1013378 


Most common side effect is GI upset (this usually responds to temporary 
dose reduction). Most serious reaction is hepatic, with isolated fatalities ~ 
(liver function should be tested before therapy and frequently thereafter). 


Reference: 1. Wilder, B.J., Valproic Acid, Clinic EEG and Pharmacologic 
Studies in Patients with Absence Seizures, Acute and Long-term Studies, 
Epilepsy Research Foundation of Florida, Inc., 1979. 


See overleaf for brief summary of prescribing information. 





A BRIEF SUMMARY OF 
PRESCRIBING INFORMATION 


INDICATIONS: Depakene (valproic acid) is indicated for use as sole 
and adjunctive therapy in the treatment of simple and complex absence 
seizures, including petit mal. DEPAKENE may also be used adjunctively in 


= patients with multiple seizure types which include absence seizures. 


In accordance with the International Classification of Seizures, simple 
absence is defined as very brief clouding of the sensorium or loss of con- 
sciousness (lasting usually 2-15 seconds), accompanied by certain 


Eee epileptic discharges without other detectable clinical signs. 


Complex absence is the term used when other signs are also present. 
See WARNINGS for statement regarding fatal hepatic dysfunction. 


CONTRAINDICATIONS: Depaxene (valproic acid) is contraindi- 
cated in patients with known hypersensitivity to the drug. 


WARNINGS: Hepatic failure resulting in fatalities has oc- 
curred in patients receiving DEPAKENE. These incidences usually 
have occurred during the first six months of treatment with 
DEPAKENE. Serious or fatal hepatotoxicity may be preceded by 
non-specific symptoms such as malaise, weakness, lethargy 
and anorexia. Liver tanetongests should be performed prior to 
therapy and at frequent inteMals thereafter. Caution should be 
observed when administering D§PAKENE to patients with pre-ex- 
isting hepatic disease. 

The drug should be discontinued immediately in the presence 
of significant hepatic dysfunction, fuspected or apparent. The 
frequency of adverse effects (particularly elevated liver enzymes) may 
increase with increasing dose. Therefore, the benefit gained by increased 
seizure control by increasing the dosage must be weighed against the in- 
creased incidence of adverse effects sometimes seen at higher dosages. 

Usage in Pregnancy: THE EFFECTS OF DEPAKENE IN HUMAN PREG- 
NANCY ARE UNKNOWN. ANIMAL STUDIES HAVE DEMONSTRATED 
TERATOGENICITY. 

Studies in rats and human females demonstrated placental transfer of 
the drug. Doses greater than 65 mg/kg/day given to pregnant rats and 
mice produced skeletal abnormalities in the offspring, primarily involving 
ribs and vertebrae; doses greater than 150 mg/kg/day given to pregnant 
rabbits produced fetal resorptions and (primarily) soft-tissue abnor- 
malities in the offspring. In rats a dose-related delay in the onset of par- 
turition was noted. Postnatal growth and survival of the progeny were 
adversely affected, particularly when drug administration spanned the en- 
tire gestation and early lactation period. 

THERE ARE MULTIPLE REPORTS IN THE CLINICAL LITERATURE 
WHICH INDICATE THAT THE USE OF ANTICONVULSANT DRUGS DUR- 
ING PREGNANCY RESULTS IN AN INCREASED INCIDENCE OF BIRTH 
DEFECTS IN THE OFFSPRING. ALTHOUGH DATA ARE MORE EXTENSIVE 
WITH RESPECT TO TRIMETHADIONE, PARAMETHADIONE, PHENYTOIN, 
AND PHENOBARBITAL, REPORTS INDICATE A POSSIBLE SIMILAR AS- 
SOCIATION WITH THE USE OF OTHER ANTICONVULSANT DRUGS. 
THEREFORE, ANTICONVULSANT DRUGS SHOULD BE ADMINISTERED 
TO WOMEN OF CHILDBEARING POTENTIAL ONLY IF THEY ARE CLEARLY 
SHOWN TO BE ESSENTIAL IN THE MANAGEMENT OF THEIR SEIZURES. 

Anticonvulsant drugs should not be discontinued in patients in whom 
the drug is administered to prevent major seizures because of the strong 
possibility of precipitating status epilepticus with attendant hypoxia and 
threat to life. In individual cases where the severity and frequency of the 
seizure disorder are such that the removal of medication does not pose a 
serious threat to the patient, discontinuation of the drug may be con- 

_ sidered prior to and during pregnancy, although it cannot be said with any 
“confidence that even minor seizures do not pose some hazard to the 
developing embryo or fetus. 
_ The prescribing physician will wish to weigh these considerations in 
treating or counseling epileptic women of childbearing potential. 


PRECAUTIONS: Hepatic dysfunction: See WARNINGS. 

General: Because of reports of thrombocytopenia and platelet ag- 
gregation dysfunction, platelet counts and bleeding time determination 
are recommended before initiating therapy and at periodic intervals. It is 
recommended that patients receiving DEPAKENE be monitored for platelet 
count prior to planned surgery. Clinical evidence of hemorrhage, bruising 
or a disorder of hemostasis/coagulation is an indication for reduction of 
DEPAKENE dosage or withdrawal of therapy pending investigation. 

Hyperammonemia with or without lethargy or coma has been reported 
and may be present in the absence of abnormal liver function tests. If 
elevation occurs, the DEPAKENE dose should be reduced or discontinued. 

Since DEPAKENE (valproic acid) may interact with concurrently admin- 
istered anticonvulsant drugs, periodic serum level determinations of con- 
comitant anticonvulsant drugs are recommended during the early course 
of therapy. (See Drug Int@ractions). 
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with 


Depakene. 


Valloroic Acid 


DEPAKENE is partially eliminated in the urine as a keto-metabolite 
which may lead to a false interpretation of the urine ketone test. 

Information For Patients: Since DEPAKENE may produce CNS depres- 
sion, especially when combined with another CNS depressant (e.g., 
alcohol), patients should be advised not to engage in hazardous occupa- 
tions, such as driving an automobile or operating dangerous machinery, 
until it is known that they do not become drowsy from the drug. 

Orug Interactions: DEPAKENE may potentiate the CNS depressant ac- 
tivity of alcohol. 

THERE IS EVIDENCE THAT DEPAKENE CAN CAUSE AN INCREASE IN 
SERUM PHENOBARBITAL LEVELS BY IMPAIRMENT OF NON-RENAL 
CLEARANCE. THIS PHENOMENON CAN RESULT IN SEVERE CNS 
DEPRESSION. THE COMBINATION OF DEPAKENE AND PHENOBARBITAL 
HAS ALSO BEEN REPORTED TO PRODUCE CNS DEPRESSION WITHOUT 
SIGNIFICANT ELEVATIONS OF BARBITURATE OR VALPROATE SERUM 
LEVELS. ALL PATIENTS RECEIVING CONCOMITANT BARBITURATE 
THERAPY SHOULD BE CLOSELY MONITORED FOR NEUROLOGICAL TOX- 
ICITY. SERUM BARBITURATE LEVELS SHOULD BE OBTAINED, IF POSSI- 
BLE, AND THE BARBITURATE DOSAGE DECREASED, IF APPROPRIATE. 

Primidone is metabolized into a barbiturate and, therefore, may also 
be involved in a similar or identical interaction. 

THERE HAVE BEEN REPORTS OF BREAKTHROUGH SEIZURES OCCUR- 
RING WITH THE COMBINATION OF DEPAKENE AND PHENYTOIN. MOST 
REPORTS HAVE NOTED A DECREASE IN TOTAL PLASMA PHENYTOIN 
CONCENTRATION. HOWEVER, INCREASES IN TOTAL PHENYTOIN 
SERUM CONCENTRATION HAVE BEEN REPORTED. AN INITIAL FALL IN 
TOTAL PHENYTOIN LEVELS WITH SUBSEQUENT INCREASE IN PHENY- 
TOIN LEVELS HAS ALSO BEEN REPORTED. IN ADDITION, A DECREASE 
IN TOTAL SERUM PHENYTOIN WITH AN INCREASE IN THE FREE VS. 
PROTEIN BOUND PHENYTOIN LEVELS HAS BEEN REPORTED. THE 
DOSAGE OF PHENYTOIN SHOULD BE ADJUSTED AS REQUIRED BY THE 
CLINICAL SITUATION. 

THE CONCOMITANT USE OF VALPROIC ACID AND CLONAZEPAM 
MAY PRODUCE ABSENCE STATUS. 

Caution is recommended when DEPAKENE (valproic acid) is ad- 
ministered with drugs affecting coagulation, e.g.. aspirin and warfarin. 
(See ADVERSE REACTIONS). 

There have been reports of altered thyroid function tests associated 
with DEPAKENE. The clinical significance of these is unknown. 

Carcinogenesis, Mutagenesis: There has been insufficient study of 
the drug in animals to determine whether it has carcinogenic potential. 
Carcinogenicity studies in rats and mice are currently in progress. 

Mutagenesis studies on DEPAKENE have been performed using bacterial 
and mammalian systems. These studies have provided no evidence of a 
mutagenic potential for DEPAKENE. 

Pregnancy: See WARNINGS. 

Nursing Mothers: DEPAKENE is excreted in breast milk. Concentra- 
tions in breast milk have been reported to be 1-10% of serum concentra- 
tions. It is not known what effect this would have on a nursing infant. As 
a general rule, nursing should not be undertaken while a patient is receiv- 
ing DEPAKENE. 

Fertility: Chronic toxicity studies in juvenile and adult rats and dogs 
demonstrated reduced spermatogenesis and testicular atrophy at doses 
greater than 200 mg/kg/day in rats and greater than 90 mg/kg/day in 
dogs. Segment | fertility studies in rats have shown doses up to 350 
mg/kg/day for 60 days to have no effect on fertility. THE EFFECT OF 
DEPAKENE (VALPROIC ACID) ON THE DEVELOPMENT OF THE TESTES 
AND ON SPERM PRODUCTION AND FERTILITY IN HUMANS IS 
UNKNOWN. 


ADVERSE REACTIONS: Since Depakene (valproic acid) has usually 
been used with other anticonvulsant drugs, it is not possible, in most 
cases, to determine whether the following adverse reactions can be 
ascribed to DEPAKENE alone, or the combination of drugs. 

Gastrointestinal: The most commonly reported side effects at the ini- 
tiation of therapy are nausea, vomiting and indigestion. These effects are 
usually transient and rarely require discontinuation of therapy. Diarrhea, 
abdominal cramps and constipation have been reported. Both anorexia 
with some weight loss and increased appetite with weight gain have also 
been reported. 

CNS Effects: Sedative effects have been noted in patients receiving 
valproic acid alone but are found most often in patients receiving com- 
bination therapy. Sedation usually disappears upon reduction of other 
anticonvulsant medication. Ataxia. headache, nystagmus, diplopia, 
asterixis, ‘spots before eyes’, tremor, dysarthria, dizziness, and incoor- 
dination have rarely been noted. Rare cases of coma have been noted in 
patients receiving valproic acid alone or in conjunction with phenobar- 
bital. 


Dermatologic: Transient increases in hair loss have been observed. 
Skin rash and petechiae have rarely been noted. 

Psychiatric: Emotional upset, depression, psychosis, aggression, hy- 
peractivity and behavioral deterioration have been reported. 

Musculoskeletal. Weakness has been reported. 

Hematopoietic: Thrombocytopenia has been reported. Valoroic acid 
inhibits the secondary phase of platelet aggregation. (See DRUG IN- 
TERACTIONS). This may be reflected in altered bleeding time. Bruising, 
hematoma formation and frank hemorrhage have been reported. Relative 
lymphocytosis and hypofibrinogenemia have been noted. Leukapenia and 
eosinophilia have also been reported. 

Hepatic: \ncreases in serum alkaline phosphatase and elevations of 
serum glutamic oxaloacetic transaminase (SGOT) have been noted. 
Elevation of SGOT may be dose related. Elevations of SGPT and LDH 
have been noted less frequently. Isolated cases of severe hepatotoxicity 
have been reported but do not appear dose related. (See WARNINGS). 

Endocrine: There have been reports of irregular menses and secondary 
amenorrhea occurring in patients receiving DEPAKENE. 

Pancreatic: There have been reports of acute pancreatitis occurring in 
patients receiving DEPAKENE. 

Metabolic: Hyperammonemia. (See PRECAUTIONS). 

Hyperglycinemia has been reported andghas been associated with a 
fatal outcome in a patient with preexistent nonketotic hyperglycinemia. 


OVERDOSAGE: Overdosage with valproic acid may result in deep 
coma. 

Since DEPAKENE is absorbed very rapidly, the value of gastric evacua- 
tion will vary with the time since ingestion. General supportive measures 
should be applied with particular attention being given to the mainte- 
nance of adequate urinary output. 

Naloxone has been reported to reverse the CNS depressant effects of 
DEPAKENE overdosage. Because naloxone could theoretically also reverse 
the anticonvulsant effects of DEPAKENE it should be used with caution. 


DOSAGE AND ADMINISTRATION: Depakene (valproic acid) is 
administered orally. The recommended initial dose is 15 mg/lęy day, in- 
creasing at one week intervals by 5 to 10 mg/kg/day, until seizures are 
controlled or side effects preclude further increases. The maximum 
recommended dosage is 60 mg/kg/day. If the total daily dose exceeds 
250 mg, it should be given in a divided regimen. 

The following table is a guide for the initial daily dose of DEPAKENE 
(valproic acid) (15 mg/kg/day): 








Number of Capsules or 











Total 
Weight Daily Teaspoontuls of Syrup 
(kg) (Ib) Dose (mg) Dose! Dose? ODose3 

10-249 22- 549 250 0 0 1 
25.399 55- 87.9 500 1 0 1 
40-599 88 - 131.9 750 1 1 1 
60-749 132 - 164.9 1,000 1 1 2 
197.9 1.250 2 1 2 





The frequency of adverse effects (particularly elevated liver enzymes) 
may increase with increasing dose. Therefore, the benefit gained by in- 
creased seizure contro! by increased dosage must be weighed against the 
increased incidence of adverse effects sometimes seen at higher doses. 
A good correlation has not been established between daily dose, serum 
level and therapeutic effect, however. therapeutic serum levels for most 
patients will range from 50 to 100 mcg/ml. Occasional patients may be 
controlled with serum levels lower or higher than this range. 
As the DEPAKENE dosage is titrated upward, blood levels of pheno- 
barbital and/or phenytoin may be affected. (See PRECAUTIONS). 
Patients who experience G.I. irritation may benefit from administra- 
tion of the drug with food or by slowly building up the dose from an initial 
low leve’. 
THE CAPSULES SHOULD BE SWALLOWED WITHOUT CHEWIN 
AVOID LOCAL IRRITATION OF THE MOUTH AND THROAT. 


HOW SUPPLIED: Depakene (valproic acid) is available as orange- 
colored soft gelatin capsules of 250 mg valproic acid in 
bottles of 100 capsules (NDC 0074-5681-13), and as a 
red syrup containing the equivalent of 250 mg valproic 
acid per 5 ml as the sodium salt in bottles of 16 ounces 
(NDC 0074-5682-16). 1013378 










” Instructions for Authors . 


General Information.—Send manuscripts by first-class 
(not registered) mail to the Chief Editor, Gilbert B. Forbes, 
MD, Box 777, 601 Elmwood Ave, Rochester, NY 14642. 
Designate one author as correspondent and provide his/her 
address and telephone number. Manuscripts are received 
with the understanding that they are not under simulta- 
neous consideration by another publication. Accepted 
manuscripts become the permanent property of the Amer- 
ican Journal of Diseases of Children and may not be 
published elsewhere without permission from the publisher 
(AMA). 

In view of the provisions of The Copyright Revision Act of 
1976, effective Jan 1, 1978, the author(s) of manuscripts, letters 
to the editor, and book reviews accepted for publication in the 
JOURNAL will be required to sign and date the following 
statement: “In consideration of the AMA taking action in 
reviewing and editing my/our submission, the author(s) under- 
signed hereby transfers, assigns, or otherwise conveys all 
copyright ownership to the AMA in the event that such work is 
published by the AMA.” 

Manuscript Preparation.—All the elements of a manu- 
script must be submitted in triplicate, double-spaced 
throughout. Use heavy-duty white bond paper, 21.6 x 27.9 
em, and 2.5-cm margins. If a word processor is used, do not 
justify lines. The style of writing should conform to proper 
English usage and syntax. All measurements are to be in 
metric units, temperatures in Centigrade. 

All accepted manuscripts are subject to copy editing. The 
corresponding author will receive an edited typescript and 
layout for approval. Forms for ordering reprints are 
included with the edited typescript. Proofs will be sent for 
approval if requested by the author and if printing dead- 
lines permit. The author is responsible for all statements in 
his/her work, including changes made by the copy editor. 


Titles.—Titles should be short, specific, and clear. They 
should not exceed 42 characters per line, including punctua- 
tion and spaces, and be limited to two lines. The title page 
shéuld include the full names and academic affiliations of 
all authors, the address to which requests for reprints 
should be sent, and, if the manuscript was presented at a 
meeting, the name of the organization, place, and date on 
which it was read. 


Abstract.—Provide an abstract (135-word maximum) of 
the article, including statement of the problem, method of 
study, results, and conclusions. The abstract replaces the 
summary. 


Informed Consent.— Manuscripts reporting the results of 
experimental investigations on humans must include a 
statement to the effect that informed consent was 
obtained from the parents or guardians after the nature of 
the procedure(s) had been fully explained. 


Clinical Memoranda.—Brief accounts of interesting 
observations and clinical situations. Limited to 800 words 
plus one table or illustration; abstract unnecessary. Submit 
pin triplicate, double-spaced. Copyright assignment re- 
quired. 
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Letters to the Editor.—Correspondence pertaining to ` 
material published in the JOURNAL. Limit 500 words. Sub- 
mit inetriplicate, double-spaced, and clearly marked “For 
publication.” Copyright assignment required. 


References.—List in order of their appearance in the text, 


and type double-spaced, in the following manner: 


1. App ebaum MM, Thaler MM: Reye syndrome without initial hepatic 
involvement. Am J Dis Child 1977;131:295-296. 


Do not include unpublished data, personal communica- 
tions, or manuscripts “in preparation” or “submitted” in 
the list of references. Such material, if essential, may be 
incorporated in the body of the article. 


Illustrations.—Submit only high-contrast glossy prints in 
triplicate, unmounted and untrimmed. Preferred size is 
12.7 X 17.3 em (5 X 7 in). Figure number, name of first 
author, and arrow indicating “top” should be typed on a 
gummed label and affixed to the back of each illustration. 
Lettering must be legible after reduction to column size. 
Magnification and stain should be provided for histologic 
sections. 

For illustrations in full color submit 35-mm, positive 
color transparencies, mounted in cardboard and carefully 
packaged. Do not submit glass-mounted transparencies; do 
not submit color prints. The fee is $275 for up to six 
square-finished color illustrations that can be arranged on 
one page. A letter of intent to pay the fee mpast accompany 


submission. è 


Legends.—Legends for illustrations should be typed 
double-spaced, beginning on a separate sheet of paper 
(40-word maximum for each). 


Acknowledgments.— Illustrations and tables from other 
publications must be suitably acknowledged, and accom- 
panied by written permission from publisher and author. 


Photographic Consents.—A signed statement of consent 
from both parents (or guardian) or the persons involved 
must accompany all photographs of patients in which a 
possibi ity of identification exists. It is not sufficient to 
cover tae eyes to mask identity. 


Tables.—Each table should be typed double-spaced, 
including all headings, on a separate sheet of 21.6 x 27.9 
cm paper. If a table must be continued, use a second sheet 
and repeat all heads. Each table must have a title. 


Uniferm Requirements.—Further details on manuscript 
preparation are given in the document Uniform Require- 
ments jor Manuscripts Submitted to Biomedical Journals 
prepared by the International Steering Committee of 
Medical Editors. Reprints of this document are available by 
directing requests to this journal: Scientific Publications, 
535 N Dearborn St, Chicago, IL 60610. 
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f That’s what keeps CPT-4 the most current 
medical reporting system you can use! 


fa 


The 4th Edition of Physicians’ CURRENT PROCEDURAL TERMINOLOGY is the 
- only coding system that provides new and revised terminology on a regular, 
2 automatic basis. This latest update, Summer 1980 marks the fourth update 


since CPT-4 was published in 1977. 


The updates are on self-adhering pages that are affixed to the pages they 
replace in CPT-4. To activate the update mechanism, you simply return the 
postage-free card in the book. 


CPT-4 is a uniform coding system to accurately designate medical, 
diagnostic, and surgical services in terms of a uniform language among physi- 
= Cians, patients, and third parties. 


Shouldn’t you be using the most current coding system available? 
_ Order two—one for yourself, one for your medical records clerk. 


f For information about CPT-4 in computer tape format, write: Dept. of Applied 
_ Medical Systems, AMA, 535 N. Dearborn, Chicago, IL 60610. 


Order Dept., OP-41 
American Medical Association 
P.O. Box 821 
Monroe, Wisconsin 53566 





«Please send me copy(ies) of Physicians CURRENT PROCEDURAL TER- 
MINOLOGY, 4th Edition, OP-41. Price: $12 per copy. Enclosed is my check (payable to 
AMA) for $ . Allow 4-5 weeks for delivery. 


Name 


Address 





City/State/Zip 


ACTIFED-C° > 
EXPECTORANT Ù 


INDICATIONS: Based on a review of this drug by the National 
Academy of Sciences—National Research Council and/or 
other information, FDA has classified the indications as fol- 
lows: 

“Lacking substantial evidence of effectiveness as a fixed 


combination.’ For the symptomatic relief of cough in condi- 
tions such as: the common cold, acute bronchitis, allergic 
asthma, bronchiolitis, croup, emphysema, tracheobronchitis. 


Final classification of the less-than-effective indications 
requires further investigation. 


CONTRAINDICATIONS: 
Use in Newborn or Premature Infants: This drug should nat be used 
in newborn or premature infants. 


Use in Nursing Mothers: Because of the higher risk of antihista- 
mines, codeine and sympathomimetic amines for infants generally 
and for newborn and premature in particular, Actifed-C Expectorant 
therapy is contraindicated in nursing mothers. 


Use in Lower Respiratory Disease: Antihistaminws should NOT be 
used to treat lower respiratory tract symptoms including asthma. 


Actifed-C Exoectorant is also contraindicated in the following con- 
ditions: 

Hypersensitivity to: 1) Triprolidine Hydrochloride and other anti- 
histamines of similar chemical structure; 2} sympathomimetic 
amines including pseudoephedrine; and/or 3) any of the other 
ingredients. 


Monoamine oxidase inhibitor therapy (see Drug Interaction Sec- 
tion). 

WARNINGS: Actifed-C Expectorant should be used with considerable 
caution in patients with: 


Increased intraocular pressure 

(Narrow angle glaucoma) 
Stenosing peptic ulcer 
Pyloroduodenal obstruction 
Symptomatic prostatic hypertrophy 
Bladder neck obstruction 


Sympathomimetics may produce central nervous stimulation with 
convulsions of cardiovascular collapse with accompanying hypo- 
tension. 


Codeine can produce drug dependence of the morphine type, and 
therefore has the potential of being abused. 


Use in Children: As in adults, the combination of an antihistamine 
and sympathomimetic amine can elicit either mild stimulation or 
mild sedation in children. 


While it is difficult to predict the result of an overdosage of a com- 
bination of triprolidine, pseudoephedrine, and codeine the following 
is known about the individual components: 


In infants anc children especially, antihistamine in overdosage may 
cause hallucination, convulsion or death. Large doses of pseudo- 
ephedrine are known to cause weakness, lightheadedness, nausea 
and/or vomiting. An overdosage of codeine may cause CNS 
depression with muscular twitching and convulsion, weakness, 
disturbed vision, dyspnea, respiratory depression, collapse and 
coma. 


Use in Pregnancy: Experience with this drug in pregnant women is 
inadequate to determine whether there exists a potential for harm 
to the developing fetus. 


Use with CNS Depressants: Triprolidine and codeine phosphate 
nave additive effects with alcohol and other CNS depressants 
‘hypnotics, sedatives, tranquilizers, etc.). 


Use in Activities Requiring Mental Alertness: Patients should be 
warned about engaging in activities requiring mental alertness as 
driving a car or operating appliances, machinery, etc. 


Use in the Elderly (approximately 60 years or older): Aatihista- 
mines are more likely to cause dizziness, sedation and hypetension 
in elderly patients. Overdosages of sympathomimetics in this age 
group may cause hallucinations, convulsions, CNS depression, and 
death. 


PRECAUTIONS: Actifed-C Expectorant should be used with caution in 
patients with: history of bronchial asthma, increased intraocular 
pressure, hyperthyroidism, cardiovascular disease, hypertension. 


DRUG INTERACTIONS: MAO inhibitors prolong and intensify the anti- 
cholinergic (drying) effects of antihistamines and overall effects of 
sympathomimetics. Sympathomimetics may reduce the antihyper- 
tensive effects of methyldopa, decamylamine, reserpine, and vera- 
trum alkaloids. 

The CNS depressant effect of triprolidine hydrochloride and codeine 
phosphate may be additive with that of other CNS depressants. 


ADVERSE REACTIONS: 

. General: Urticaria, drug rash, anaphylactic shock, photosensiti- 
vity, excessive perspiration, chills, dryness of mouth, nose and 
throat. 


Cardiovascular System: Hypotension, headache, palpitations, 
tachycardia, extrasystajes. 


Haemotologic System: Hemolytic anemia, thrombocytopenia, 
agranulocytosis. 


Nervous System: Sedation, sleepiness, dizziness, disturbed 

coordination, fatigue, confusion, restlessness, excitation, ner- 

vousness, tremor, irritability, insomnia,euphoria, paresthesias, 

blurred vision, diplopia, vertigo, tinnitus, acute labyrinthitis, 

hysteria, neuritis, convulsions, CNS depression, hallucination. 

Gi System: Epigastric distress, anorexia, nausea, vomiting, 

diarrhea, constipation. 

G.U. System: Urinary frequency, difficult urination, urinary reten- 

tion, early menses. 

7. Respiratory System: Thickening of bronchial secretions, ti 
ness of chest anc wheezing, nasal stuffiness. 

NOTE: Guaifenesin has been shown to produce a color interference 

with certain clinical laboratory determinations of 5-hydroxyindole- 

acetic acid (5-HIAA) and vanillymandelic acid (VMA). 

HOW SUPPLIED: Bottles of 1 pint, 1 gallon and 4 oz Unit of Use 

Bottle with Child Resistant Cap 





Hypertension 

Diabetes mellitus 
Ischemic heart disease 
Hyperthyroidism 
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Burroughs Wellcome Co. 
aval Research Triangle Park 
Wellcome | North Carolina 27709 
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When the cough needs to be treated with more than kid gloves 


_ ACTIFED-C EXPECTORANT 


Each 5 5 cc teaspoonful contains: codeine piona 10 mg (Warning— may be habit-forming), Actidil” (triprolidine 
HCl) 2 mg, Sudafed” (pseudoephedrine HC!) 30 mg, guaifenesin 100 mg. Preservatives are methylparaben 0.1% V 
and sodium benzoate 0.1%. 





She may be small, but her cough isn’t. It’s dry/ | guaifenesin; plus she'll receive the benefits 
hacking and unproductive, and it’s disturbing of the decongestant/antihistaminic actions 


of pseudoephedrine and triprolidine—the 
combination that has been part of the 
NASA Space Medicine Kit since 1968. 


her sleep. It’s time to give her the potent cough 
relief of ACTIFED-C EXPECTORANT 

„and you'll know she’s getting 

the antitussive action of $ x à 
codeine with the expec- E cucia Codeine control for the kid 
torant action of a with the grown-up cough! 








Burroughs Wellcome Co. 
Research Triangle Park 
North Carolina 27709 
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f.. with the bronchodilator medication 
formulated to encourage patient acceptance 


and compliance. MARAX-DF SYRUP isa 
pleasant-tasting, fruit-flavored liquid that 
goes down easily with children. Well 
tolerated because the complementary 
effects of theophylline and ephedrine permit 
a lower dose of each to reduce the risk of 
untoward side effects. (Ephedrine may cause 
CNS stimulation; theophylline, gastric 
irritation; hydroxyzine, drowsiness.) To 

help your patients with mild to moderate 
asthma* breathe easy, consider... 


® 
-DF 


Each teaspoon (5 ml) contains ephedrine sulfate, 6.25 mg; theophylline, 
32.50 mg; hydroxyzine HCI, 2.5 mg; and ethyl alcohol, 5% v/v. 


indications: Based on a review of this drug by 

the National Academy of Sciences — National 
Research Council and/or other information, 

| FDA has classified the indications as follows 

'Possibly” Effective: For controling broncho- 

spastic disorders. 

Final classification of the less than etfègtive indi- 

cation requires further investigation 


indications: Because of the ephedrine 
Torevalig-lipe|le--i(= Mame (gel) 7. o > Meelis 
rthyroidism, and hypertension. This 

drug is ots ted in individuals who have 
shown h pea ity to the drug or its Gompo- 
i d . when administered to the 

, and rabbit induced | ab- 

‘rat at doses substantially ve 
apeutic range. Clinical data TAi hu- 
re adequate to establish safety in 
wey. Until such data are a le 


iti = Because of the ephedrine O- 
Tt thi O should be used with ca 
deny males or those with known prostatic 
i rẹ Ophy. 


PE iid, must be taken into consideration when the 


drug is used in conjunction with central nervous 
system depressants; and when other central ner- 
vous system depressants are administered con- 
comitantly with hydroxyzine their dosage should 
be reduced. 

Patients should be warned—because of the hy- 
droxyzine component — of the possibility of drows!- 
ness occurring and cautioned against driving a car 


A. 


or operating dangerous machinery while taking 
this drug. aa 
Adverse Reactions: With large doses of ep 

drine, excitation, tremulousness, insomnia, ne 


vousness, palpitation, tachycardia, precordial pain, 
cardiac arrhythmias, vertigo. dryness of the nose 
and throat, headache, sweating, and warmth may 
occur. Because ephedrine is a sympathomimetic 


a 


agent some patients may develop vesical sphincter : 


spasm and resultant urinary hesitation, and 
sionally acute urinary retention. This shoul 
borne in mind when administering preparatio 
containing ephedrine to elderly males or those w 
known prostatic hypertrophy. At the pi 
dose for Marax, a side effect occasionally reported 
is palpitation, and this can be controlled with dos- 
age adjustment, additional amounts : f concur- 
rently administered Atarax (hydroxyzi e HCI), or 
discontinuation of the medication. Whe n ephedrine 
is given three or more times daily patients may 
develop tolerance after several weeks of therapy 
Theophylline when given on an empty stomach 
frequently causes gastric irritation accompanied 
by upper abdominal discomfort, nausea, and vom- 
iting. Administration of the medication after meals 
will serve to minimize this side effect. Theophylline 
may cause diuresis and cardiac stimulation. The 
amount of Atarax (hydroxyzine HCI) present in 
Marax has not resulted in disturbing side effects 
When used alone specifically as a tranquilizer in 
the normal dosage range (25 to 50 mg three or 
four times a day), side effects are infrequent; even 
at these higher doses, no serious side effects have 
been reported and confirmed to date. Those which 
do occasionally occur when Atarax (hydroxyzine 
HCI) is used alone are drowsiness, xerostomia 
and, at extremely high doses, involuntary motor 
activity, unsteadiness of gait, neuromuscular weak- 
ness, all of which may be controlled by reduction 
of the dosage or discontinuation of the medication 
With the relatively low dose of Atarax (hydroxyzine 
HCl) in Marax, these effects are not likely to occur 
In addition, the ataractic action of Atarax (hydrox- 
yzine HCl) may modify the cardiac stimulatory 
action of ephedrine, and concurrently, increasing 
the amount of Atarax (hydroxyzine HCI) may con- 
trol or abolish this undesirable effect of ephedrine 
Dosage: The dosage of Marax should be adjusted 
according to the severity of complaints, and the 
patient's individual toleration. In general, an adult 
dose of 1 tablet, 2 to 4 times daily, should be suf- 
ficient. Some patients are controlled adequately 
with 1/2 to 1 tablet at bedtime. The time interval 
between doses should not be shorter than four 
hours. The dosage for children over 5 years of age 
and for adults who are sensitive to ephedrine, is 
one-half the usual adult dose. Clinical experience 
to date has been confined to ages above 5 years 
How Supplied: Marax Tablets are available as 
scored, dye free tablets in bottles of 100 and 500 
Marax-DF Syrup is available in pints and gallons 
as a colorless syrup, free of all coal tar dyes, and 
should be dispensed in tight, light resistant con- 
tainers (USP). 

Before prescribing or administering, see package 
circular. 
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No one ever outgrows the need 
for effective cough control. 


Ao Novahistine Expectorant provides a 
strong combination of antitussive, 
decongestant, and expectorant— 
without drying agents or antihistamines to 
interfere with the expectorant action. 
Effective cough control your patients 


meron’ NOVAHISTINE < 
EAPECTORANT 


Dow 


SecA epee ALS 
The D al C e Indianapolis, India 





Marginal Comments 


Health Care of Children 
in the USSR—1979 


p” three weeks in June 1979, I was 
a guest of the Government of the 
USSR, under the terms of the US- 
USSR exchange program for scholars. 
The 1979 trip included visits to Chil- 
dren’s Polyclinics, Children’s Hospi- 
tals, a nursery-kindergarten, a sana- 
torium for handicapped children, 
Women’s Consultation Clinics, mater- 
nity hospitals, Institutes of Pediat- 
rics, and of Obstetrics and Gynecolo- 


gy. 
CHILDREN’S POLYCLINICS 


Primary health care of the 70 mil- 
lion infants and children from birth to 
15 years of age in the USSR is pro- 
vided by a network of 13,000 Chil- 
dren’s Polyclinics. Each Children’s 
Polyclinic serves a caseload of 13,000 
to 20,000 children. An individual Chil- 
dren’s Hospital in a geographic area is 
affiliated with a number of Children’s 
Polyclinics located within that geo- 
graphic area. The provision of hospital 
beds for children amounts to approxi- 
mately 12 to 13 per 10,000 people. In 
the entire USSR there are 454,000 
pediatric beds, of which 160,000 are in 
sanatoria for convalescence.' In 1976, 
there were 1,020 children’s hospitals in 
the USSR.’ 

Most Children’s Polyclinics are lo- 
cated in separate buildings within the 
region, close to where families with 
children live, while some are located in 
Children’s Hospitals. In at least one 
city (Leningrad), some of the Chil- 
dren’s Polyclinics are located in the 
same building with Women’s Consul- 
tation Clinics that provide maternity 
f and gynecological care for women. 
P Fach Pediatrician on the staff of a 
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Children’s Polyclinic serves 890 to 850 
infants and children. Physicians of the 
Children’s Polyclinics may a-so serve 
children in the nurseries and kinder- 
gartens, and in the schools. The 
paramedical staff consists o? nurses, 
technicians, a physical therapist, and a 
speech therapist. Feldshers are used 
in the more remote rural areas. The 
general feldsher has received 2% years 
training following an eight- or ten- 
year general education background. 
This training consists of general edu- 
cation that includes biology, anatomy, 
physiology, microbiology, pathological 
anatomy and pathological physiology, 
pharmacology, hygiene, and health 
care organization; the special cycle 
includes the various medica! special- 
ties, including pediatrics, obstetrics 
and gynecology, and epidemiology.’ 

Primary health care is provided by 
the Children’s Polyclinics, with heavy 
emphasis on prevention. Treetment of 
illness is also provided. For up to 3 
months of age and sometimes for as 
long as the first year of life, the baby 
is visited and observed at home by a 
pediatrician and nurse. The maternity 
hospital supplies discharge mforma- 
tion to the Children’s Polyclinic and a 
home visit is promptly made by a 
pediatrician. Usually the pediatrician 
spends three hours daily in the Chil- 
dren’s Polyclinic seeing children 
there; the rest of the day is spent in 
seeing children in their homes. There 
is a special “school” or class tor young 
mothers, with lectures by pediatri- 
cians, obstetricians, and nurses on 
such subjects as diet and feecing, vita- 
mins, hygiene, massage, etc. 

The schedule of visits consists of a 


visit once or twice a month during the 
first year of life, usually in the 
infant’s home; four times a year dur- 
ing the second year; and twice a year 
thereafter, up to the age of 7 years. 
Measurement of height and weight is 
done at each visit. At one month, the 
infant is tested for phenylketonuria. 
At three months, the infant is exam- 
ined by the orthopedist. At the age of 
1 year and just prior to entrance to 
school (age 7 years), the child is exam- 
ined by the pediatrician and by a 
number of medical specialists. 
Immunizations consist of BCG vac- 
cine given after birth in the maternity 
hospital; and oral poliomyelitis, per- 
tussis, diphtheria, tetanus, smallpox, 
and measles vaccines. Rubella and 
mumps vaccines are not used. 


RELATIONSHIP TQOTHER 
MEDICAL SPECJALTIES 


In addition to thepediatricians that 
provide primary health care, there are 


a number of other pediatric medical 


specialists in the Children’s Poly- 
clinic, in such fields as ophthalmol- 
ogy, neuropathology, endocrinology, 
psychoneurology, radiology, gastroen- 
terology, otolaryngology, orthopedic 
surgery, dermatology, stomatology, 
allergy, physical exercise, and func- 
tional diagnosis. Thus there is easy 
referral of children from the general 
pediatrician to pediatric subspecial- 
ists in the Children’s Polyclinics. 


RELATIONSHIP TO HOSPITAL 
CARE 


Children’s Hospitals in the USSR 
provide hospital care from the new- 
born period up to 15 years of age. 
Some Children’s Hospitals provide 
general inpatient pediatric care for 
the children who live in the hospital 
district; other Children’s Hospitals 
also serve wider regional or city-wide 
functions through a central, highly 
specialized unit. The typical Chil- 
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dren’s Hospital has the following 
departments: allergy, infections, car- 
diology, nephrology, surgery, new- 
born, hematology, gynecology, gastro- 
enterology, and respiratory disease. 
Central, highly specialized units may 
be provided in hematology, neonatolo- 
gy, etc. There is a ratio of one pediat- 
rician to 12 children in the hospital. 

Each Children’s Hospital is affil- 
lated with several Children’s Polyclin- 
ics in its district; some also house a 
Children’s Polyclinic. Each Children’s 
Hospital is affiliated with several 
maternity hospitals in its geographic 
district. 


EMERGENCY MEDICAL SERVICE — 


The general Emergency Medical 
Service in the USSR was begun in 
1918. In 1968, a special Emergency 
Medical Service was begun for chil- 
dren. To secure the emergency ser- 
vice, one dials 08 on the telephone, 
following which the nearest substa- 
tion sends a radio car. It was reported 
that in 95% of the calls, the car arrived 
within 15 minutes. 

For examp, the city of Leningrad 
(population 5¥%million) has a central 
station for care, with 21 substations, 
one in each of the 21 regions of the 
city. There is a special toxicological 
service. 

There are special teams for chil- 
dren, consisting of a pediatrician and 
nurse. The Children’s Emergency 
Medical Service based at Children’s 
Hospital No. 7 in Leningrad was 
staffed by two feldshers and a pedia- 
trician. The feldshers had had a spe- 
cial course in pediatrics and special 
training for emergency work. The 
interior of the special ambulance was 
equipped with basic essentials that 
consisted of a cot, oxygen, suction, 
anesthesia (nitrous oxide), emergency 
drugs and solutions, and defibrillation 
equipment. 


CHILDREN IN NURSERIES AND 
KINDERGARTENS 


There are more than 120,000 nur- 
series (creches) and kindergartens in 
the USSR where 12,500,000 children 
aged 2 months to 7 years receive care. 
Women factory and office workers, 
and women in agriculture are eligible 
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for fully paid maternity leave for 56 
days before delivery and another 56 
days after delivery, during which time 
they receive full salary. The mother 
may stay at home for a period of up to 
one year, and some (about 30%) appar- 
ently do so to take care of their infant. 
About 70% of the children aged 2 
months to 7 years are in nurseries- 
kindergartens. 

Eighty percent of the cost of care is 
covered by the state, and 20% by the 
parents. If the mother has many chil- 
dren, the parents payment is re- 
duced. 

Staff for the younger nursery group 
consists of nurses, with two nurses for 
each group of 15 infants and young 
children. Staff for the older kinder- 
garten group consists of preschool 
teachers, with two teachers for each 
group of 30 children. Teachers have 
had special training in preschool edu- 
cation. 


SCHOOLS 


The USSR has universal compulso- 
ry, free education, beginning at the 
age of 7 years for a period of ten 
years. Schools have a doctor, some of 
whom are pediatricians. The doctors 
were described as being specialists in 
school health, ie, hygiene, nutrition, 
physical development, sports, etc. Pre- 
viously there was one doctor for each 
school; this was found to be unneces- 
sary and there now is one feldsher for 
each school and a team of doctors 
serving all schools (Moscow). Children 
in school may also be served by pedia- 
tricians in Children’s Polyclinics. 


ADOLESCENTS 


At the age of 15, adolescents are 
referred to Adult Polyclinics, where 
they are taken care of by general 
practitioners who have had some 
training in adolescent health care. It 
was reported that there is currently a 
difference of opinion regarding the 
question of whether the pediatrician 
should become more involved in the 
field of adolescent health care. 


MATERNAL AND PERINATAL CARE 


The provision of maternal health 
care (prenatal, labor and delivery, 


postpartum) is linked to gynecological 
care; perinatal care of newborns; 
family planning; and abortion. Wom- 
en receive prenatal and postnatal 
ambulatory care in 22,000 special 
Women’s Consultation Clinics. They 
receive intrapartum and perinatal 
care in separate maternity hospitals. 
Abortion is provided on inpatient 
services of maternity hospitals or in 
separate hospital services. Family 
Planning is provided in the Special 
Women’s Consultation Clinies or in 
separate clinics. Gynecological outpa- 
tient care is provided in the Women’s 
Consultation Clinics, and inpatient 
care is provided in maternity hospi- 
tals. Gynecological care for children is 
provided by Children’s Hospitals. All 
of these services are provided free of 
charge, except abortion, for which the 
woman pays five rubles ($7.50). 

_ Certain maternity hospitals are 
designated as special centers to care 
for high-risk maternity patients. Cer- 
tain Children’s Hospitals are desig- 
nated as special centers that care for 
high-risk newborn infants. The peri- 
natal centers have a special unit with 
a special staff to care for them. On 
discharge, infants are referred to 
Children’s Polyclinics. 


COMMENT 


It is clear that the USSR is giving 
high priority to the health care of 
mothers and children. There is an 
extensive system for providing pri- 
mary health care to infants and chil- 
dren through a network of Children’s 
Polyclinies. This care is provided pri- 
marily by pediatricians and reaches 
all infants and children up to 15 years 
of age. It is also planned to tie pri- 
mary health care for children to pedi- 
atric subspecialists in Children’s Poly- 
clinics and to Children’s Hospitals. 
Children’s Polyclinies are affiliated by 
region to a Children’s Hospital. 
Health care of younger children in 
nurseries and kindergartens is also 
tied to Children’s. Polyelinics. One 
break in this linked system is that not 
all of the physicians that staff the 
school health service are affiliated 
with a Children’s Polyclinic. 

An equally impressive system is the 
Children’s Emergency Service, whic 
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is separate from that serving the gen- 
eral population. It is staffed by pedi- 
atricians and specially trained feld- 
shers. , 

Lower priority seems to be given to 
the health care of adolescents, nor do 
pediatricians appear to play much of a 
role in this field. It was reported that 
this subject is under discussion at 
present. 

The provision of routine home visits 
to infants during the first year of life 
by pediatricians would be considered a 
luxury service and probably not neces- 
sary in the United States. A more 
reasonable approach in the United 
States would be home visits of infants 


Time Bomb 


by public health nurses, reserving the 
pediatricians for high-risk infants. 

A period of three weeks’ observa- 
tion of health care of mothérs and 
children in a large country such as the 
USSR does not enable the observer to 
become an expert. It does provide 
some picture of the system of primary 
health care of mother and children, of 
a concept of national planning, and of 
its implementation at the local level. 


HELEN M. WALLACE, MD 

Maternal and Child Health Program 
Graduate School of Public Health 
San Diego State University 

San Diego, CA 92182 


of Lye Ingestion? 


t is widely recognized that the 
ingestion of lye is a frequent 
cause of esophageal stenosis that 
necessitates lifelong bougie dilation 
or resection with replacement, com- 
monly by colon. What is less appre- 
ciated is the possibility that at the site 
of stenosis, after a long latency, squa- 
mous cell carcinoma may develop. This 
possibility is the subject of this MAR- 
GINAL COMMENT. 

Accidental lye ingestion has per- 
haps been most commonly reported 
from Finland, where 10% to 30% lye 
solutions were widely used for wash- 
ing purposes. The similarity of these 
solutions to milk has led to frequent 
accidental ingestion by children and is 
occasionally used for suicidal pur- 
poses. The development of carcinoma 
at .the site of stricture, although 
described as early as 1941, has not 
been frequently commented on. Ap- 
t pleqvist and Salmo estimate that 
Pme 70 cases have been reported in 
# the past, but they extract from their 
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2,414 cases of esophageal cancers 63 
patients in whom the tumor followed 
lye ingestion, accidental ingestion in 
61 instances.' The article is of consid- 
erable interest to pediatricians. The 
lye ingestion occurred in the vast 
majority of cases before the age of 10 
(mean age, 6.2 years), and squamous 
cell carcinoma developed some 40 
years later (mean age, 48 years). In 
the majority of cases, the stenosis 
developed in the esophageal region 
posterior to the bronchial bifurcation, 
and the carcinoma occurred at the site 
of stenosis. The prognosis was poor. In 
Finland, the authors report that acci- 
dental lye ingestion has much de- 
creased. This is due in part to the fact 
that since 1969, sodium hydroxide can 
be sold for household use in Finland 
only after police authorization. 

Such happy developments have not 
occurred in this country and one may 
need to anticipate the occurrence of 
considerable numbers of esophageal 
cancers in the next decades as a result 


Nia 


Assistance and cooperation were provided by 
Professor MY Studeniken, director of the Insti- 
tute of Pediatrics, Moscow; the Ministry of 
Health of the USSR, and the many staff mem- 
bers in the various health and hospital facili- 
ties. 
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of childhood lye ingestion. Leape and 
colleagues reported in 1971 the treat- 
ment of seven children from Kansas 
City with esophageal burns from acci- 
dental ingestion of a 30% solution of 
NaOH (Liquid Plumr).*gThese authors 
estimate from surveys that the 76,155 
accidental ingestior’$ reported in chil- 
dren under age 5 in 1969 represent 
only 10% of the total ingestions occur- 
ring. Of the cases reported, 523 chil- 
dren had some form of lye ingestion; 
thus 5,000 cases are thought to occur 
annually. Leape et al experimented 
with cats and report dramatic burns 
within seconds after application of as 
little as 1 mL of these caustic solvents. 
Caustic granules, in contrast, were 
much less rapidly destructive. Imme- 
diate washing with neutralizing acids 
had no beneficial effect. Their pho- 
tomicrograph is impressive. In the 
children described by these authors, 
colonic replacement of the stricture 
was invariably necessary, since bou- 
gies were unsuccessful in dilating the 
strictures adequately. After due con- 
sideration of the alternative, these 
authors make an impressive plea to 
ban such substances from household 
use. 

This, of course, has not occurred, 
and accidental ingestion of these caus- 
tic, water-look-alike fluids continues 
with esophageal corrosion as a conse- 
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quence. Pediatricians should be aware 
of the severity of the burns as well as 
of the potential long-term sequelae of 
carcinoma. At this time, it is unknown 
what percentage of burns result in 
cancer and whether early resection 


with colon prosthesis prevents such 
development. 

KURT BENIRSCHKE, MD 
Department of Pathology 
University of California 
San Diego, CA 92112 


Infections and Iron 


Too Much of a Good Thing? 


he hypothesis that an iron-rich 

environment in the host predis- 
poses to infection continues to raise 
questions about the safety of large 
parenteral doses of iron, of orally 
administered iron, and even of the 
smaller quantities of iron found in 
iron-fortified foods. This commentary 
focuses on tiẹ background of labora- 
tory data th¥t establishes the link 
between iron and increased bacterial 
virulence and sufveys the existing 
clinical data related to iron adminis- 
tration and increased susceptibility to 
infection. 
POSSIBLE MECHANISMS RELATED 

TO IRON AND INFECTION 


There are several theoretical ways 
in which iron administration might be 
associated with an increased risk of 
infection. It is well known that iron 
plays an important role in the metab- 
olism of many bacterial species. Addi- 
tionally, iron can negate the bacterio- 
static effects of iron-binding proteins 
such as transferrin and lactoferrin, 
which are present in serum as well as 
in human and cow’s milk. Another 
mechanism by which iron could facili- 
tate infection is by a direct alteration 
of host immune status (WBC function, 
reticuloendothelial function, cellular 
or humoral immunity). 

IRON AND BACTERIAL 
METABOLISM 


As early as 1868, Armand Trousseau 
suggested the deleterious effects of 
iron repletion on pulmonary tubercu- 
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losis.’ In vitro studies have shown that 
the bacteriostatic and some bacterici- 
dal effects of serum can be removed 
by the addition of iron compounds or 
siderophages—microbial compounds 
that bind iron.” Although the require- 
ments of bacteria for iron are small, if 
bacteria plus iron are injected into 
laboratory animals or if the bacteria 
produce iron chelators (siderophores) 
that can compete with host proteins 
for iron, their virulence appears to be 
increased.’ Siderophores are usually 
phenolates or hydroxymates that have 
the capacity to act as chelating agents 
nearly specific for iron.* A number of 
these siderophores have been identi- 
fied and characterized. Acid-fast ba- 
cilli produce a class of siderophores 
designated as “mycobactins,” while 
certain fungi such as streptomyces 
produce a class of iron chelating com- 
pounds called “desferrioxamines,” 
which have clinical utility for com- 
plexing and facilitating the excretion 
of iron from the body of iron-over- 
loaded humans. 

The manner in which iron facili- 
tates the growth of bacteria is not 
precisely known. Iron deprivation can 
result in decreased DNA synthesis.’ In 
the case of Pastewrella septica, trans- 
ferrin can act together with antibody 
and complement to interfere with bac- 
terial RNA synthesis, and this action 
is reversed by iron compounds.: What- 
ever the exact effect of iron is, there is 
substantial in vitro experimental evi- 
dence to demonstrate its importance 
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to bacterial growth. 

One mechanism by which the body 
attempts to limit iron supply at times 
of infection may be fever. For exam- 
ple, if rabbits are infected with P 
multocida, the concentration of plas- 
ma iron decreases as the rectal tem- 
perature rises. In order to determine 
whether the rise in body temperature 
and fall in plasma iron level may be a 
coordinated host defense response, 
Kluger and Rothenburg’ grew P mul- 
tocida in vitro at various tempera- 
tures and iron concentrations. At 
normal body temperatures, the bacte- 
ria grew equally well at low or high 
concentrations of iron in the growth 
media. However, when the tempera- 
ture of the bath is raised to elevated 
levels, the growth of the bacteria is 
inhibited by low but not high iron 
concentrations. These data support 
the hypothesis that one of the mecha- 
nisms behind the adaptive role of fe- 
ver is the reduced ability of pathogen- 
ic bacteria to grow well at elevated 
temperatures in an iron-poor medium. 
These data further highlight the sig- 
nificance of iron to bacterial cell 
growth. 


IRON AND IRON-BINDING 
PROTEINS 


The sera from a variety of mamma- 
lian species are bacteriostatic. This 
bacteriostatic activity is due, at least 
in part, to the unavailability of iron 
that is bound to transferrin. The addi- 
tion of iron to serum in amounts suf- 
ficient to result in approximately 60% 
to 80% saturation of transferrin abol- 
ishes the bacteriostatic activity of 
serum. Parenteral iron therapy results 
in a high saturation of serum trans- 
ferrin. Following the intramuscular 
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injection of iron dextran, the iro@@~ 


dextran complex slowly enters the 
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regional lymphatics and ultimately 
the blood. The plasma iron level then 
increases dramatically and may peak 
at more than 1,000 „g/dL. However, 
the iron is so tightly bound to the 
dextran complex that there initially is 
little free iron to bind to transferrin 
despite the extraordinarily high levels 
of plasma iron. Later, as the iron 
dextran complex is split in the liver 
and other reticuloendothelial sites, 
transferrin saturation occurs and the 
bacteriostatic effects are lost. 

Another iron-binding protein that 
may be protective against the effects 
of excessive dietary iron is lactoferrin. 
Lactoferrin is present in higher con- 
centrations in human milk (~ 400 
g/L) than in cow’s milk (< 0.2 g/L). 
Lactoferrin has a molecular weight 
similar to transferrin. Normally, 
breast milk is only about one-third 
saturated with iron, and in this unsat- 
urated state it suppresses the growth 
of many types of bacteria. The possi- 
bility that lactoferrin in milk plays a 
bacteriostatic role in the infant’s 
intestine was suggested by Bullen et 
al’ based on experiments in newborn 
piglets using fesh human milk. Pas- 
teurization of breast milk will result 
in a loss of this bacteriostatic effect. 
Infant formulas derived from cow’s 
milk demonstrate no inhibitory effect 
on the growth of Escherichia coli. 
This is because of the lower quantities 
of lactoferrin in cow’s milk, the pas- 
teurization process, and the reduction 
by approximately 50% of the protein 
content of the original cow’s milk. The 
possibility that lactoferrin signifi- 
cantly affords protection to the 
normal human infant requires further 
study. 


IRON AND ALTERED IMMUNE 
STATUS 


There is no evidence that iron 
administration can alter serum levels 
of antibody. Previous reports have 
shown that iron administration by 
various routes does not affect comple- 
ment levels.” Although free iron may 
reverse the bactericidal effect of spe- 
cific antibody, the antibody produc- 
. tion itself is not changed. Quie“ sug- 

ested that iron compounds can 
educe intracellular killing and impair 
intracellular oxidative mechanisms 
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for phagocytosis. This was demon- 
strated with rabbit neutrophils. Con- 
versely, Weinberg,” after reviewing 
the extensive literature on experi- 
mental hyperferremia and increased 
susceptibility to infection, stated that 
the association is not the result of 
effects on mobilization or activity of 
phagocytes, on antibody production, 
complement activity, or on the toxici- 
ty of dead organisms. Becroft et al" 
investigated the antibacterial and 
phagocytic functions of bloed from 
seven infants before and after iron 
dextran administration. Posttreat- 
ment sera had increased inhibitory 
effects on leukocyte chemotaxis and 
markedly reduced bacteriostatic ef- 
fects on E coli. 

One additional mechanism by which 
iron could alter host susceptibility to 
infection could be by reticuloendothe- 
lial blockade. Theoretically, iron dex- 
tran given parenterally could alter 
reticuloendothelial function because 
of the nature of its macromolecular 
complex. This has never been clear- 
ly proved. In fact, many iron-contain- 
ing compounds of small molecular size 
given parenterally also increase the 
susceptibility to infection im experi- 
mental animals.'® 

From the laboratory data, it is not 
yet possible to clearly demonstrate 
that iron administration has any sig- 
nificant direct inhibitory effect on 
immune status but rather that it facil- 
itates bacterial growth simply because 
it is an essential metabolite. Certain- 
ly, further studies of WBC function 
are needed to resolve existing con- 
flicting data. 


CLINICAL EVIDENCE LINKING 
IRON TO INFECTION 


Many of the clinical studies are ei- 
ther retrospective, uncontrolled, or of 
insufficient size to allow more than 
tenuous conclusions to be reached. 


infant Experience 


The prevention of iron deficiency in 
infant populations by the mtramuscu- 
lar administration of iron dextran was 
begun in New Zealand more than a 
decade ago after favorable results 
were obtained from pilot studies. In 
1973, Barry and Reeve“ reported an 
increase in the incidence of E coli 
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meningitis and septicemia in Polyne- 
sian neonates receiving prophylactic 
iron treatment and a decline in inci- 
dence when the practice was stopped. 
A subsequent report from New Zea- 
land observed that the incidence of 
Gram-negative sepsis was 20 times 
higher during the five-year period 
that the infants were receiving rou- 
tine prophylactic iron dextran injec- 
tions in the nursery.'* Similar findings 
were noted at the National Women’s 
Hospital in Auckland, where two 
injections of 1 mL of iron dextran 
(each containing 50 mg of iron) were 
given during the first week of life to 
Polynesian infants and others consid- 
ered to be at risk for the later develop- 
ment of iron deficiency. Twenty-one 
eases of E coli meningitis occurred 
during the two years that iron was 
administered, compared with one to 
two cases per year previously. In 18 
affected infants, the onset of symp- 
toms was within two to five days of 
the injection of iron dextran. Follow- 
ing the discontinuation of iron dex- 
tran therapy, the occurrence of E coli 
infection returned to j pretreat- 
ment incidence. 

It should be noted that each of the 
reports attempting to relate. iron 
administration to an increased risk of 
infection in the nursery setting have 


involved the use of relatively large 


doses of iron administered parenteral- 
ly. There are no reports that incrimi- 
nate the smaller quantities of iron in 
iron-fortified formulas now frequent- 
ly used in the nursery setting. 


Older Child and Adult Experience 


Murray et al*® have studied this 
problem in a group of Somali nomads. 
Somali nomads have a high incidence 
of iron deficiency, which has been 
attributed not to intestinal parasites, 
which are rare in nomads, but to poor 
intake of iron in an all-dairy diet. A 
preliminary study suggested apparent 
freedom from infection in iron- 
deficient nomads. When treatment 
with oral ferrous sulfate (900 mg daily 
for 30 days) was initiated, an 
increased occurrence of infection 


seemed to be apparent. Seven epi- _ 


sodes of infection were noted in a 
placebo group of 67 subjects, while 36 
infections occurred in the group of 71 
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who were treated with iron. The infec- 
tions included activation of preexist- 
ing malaria, brucellosis, and tubercu- 
losis. It was suggested that iron defi- 
ciency among these Somali nomads 
may be part of an ecologic compro- 
mise, permitting optimum cosurvival 
of host and infecting agent. A tenden- 
cy for malarial activation with iron 
treatment was previously reported by 
Masawe et al' in Tanzania, while 
Byles and D’Sa” had found that infu- 
sions of iron dextran into pregnant 
women with anemia led to increased 
attacks of malaria. 

MacFarlane et al have speculated 
that part of the increased mortality 
from infection in kwashiorkor may be 
the result of iron treatments. Howev- 
er, children with kwashiorkor suffer 
from a variety of problems, many of 
which in themselves will predispose to 
infection. 


THE ALTERNATIVE VIEW 


Despite the studies that suggest 
that iron therapy may predispose to 
infection, a yariety of other observa- 
tions suggest¥he opposite. Significant 
diseases associMted with iron overload 
(transfusion-depegdent refractory 
anemtas, thalassemia, dyserythro- 
poietic anemia, pure RBC aplasia, 
aplastic anemia, and idiopathic hemo- 
siderosis) show no remarkable in- 
crease in infection rates from orga- 
nisms that require iron as a nutrient. 
In some of these causes of iron over- 
load, treatment includes splenectomy, 
which, of course, will increase infec- 
tion rates in a manner unrelated to 
iron status. 

Several studies in normal newborns 
suggest that iron administration does 
not increase the risk of infection. 
Andelman and Sered*™ prospectively 
compared the effects of iron-fortified 
and unfortified cow’s milk formula in 
two large groups of infants from a low 
socioeconomic population. Significant- 
ly fewer respiratory infections devel- 
oped in the infants who received iron 
compared with those who did not (iron 
deficiency developed in 76% of infants 
not receiving iron, while 9% of supple- 
mented infants experienced this). A 
Finnish study of premature infants 
indicated a lower infection rate when 
supplemental iron was given.” Fur- 
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thermore, James and Combes% did not 
observe any increase in infection rates 
in premature infants receiving intra- 
muscular iron dextran. 


CONCLUSIONS 


The clinical data relating iron ther- 
apy to infection must be viewed cau- 
tiously because of the poorly con- 
trolled nature of most of the studies. 
Certainly, more time is needed to 
develop a case against iron medica- 
tions. The use of iron in the presence 
of infection deserves separate consid- 
eration. When infections occur, it is 
well known that intestinal absorption 


of iron declines markedly. The serum 


iron level declines as well. This is 
primarily caused by a decreased re- 
lease of iron from the reticuloendothe- 
lial system. These occurrences may be 
signs that the appropriate host 
response to infection is a limitation of 
the amount of iron available for bacte- 
rial nutrition and that iron should not 
be given at such times. 

At present, there is insufficient evi- 
dence linking iron therapy to an 
increased risk of infection to preclude 
the use of iron when needed under 
most all but the most unusual circum- 
stances. In newborns, as long as par- 
enteral iron is not used, the benefits 
of iron supplementation far outweigh 
the possibility of iron excess during a 
period of development characterized 
by marginal iron stores. The risk of 
intramuscular iron administration 
may or may not be real, but physicians 
caring for newborns rarely find them- 
selves being able to justify the need 
for this route of administration any- 
way. No studies have shown any in- 
creased risk of infection from the 
quantities of iron in iron-fortified for- 
mulas, so the use of these is not con- 
traindicated from currently available 
data. 

JAMES A. STOCKMAN III, MD 
Department of Pediatrics 
State University Hospital 
750 E Adams St 

Syracuse, NY 13210 
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Iatrogenic Kwashiorkor in Infants 


Frank R. Sinatra, MD, Russell J. Merritt, MD, PhD 


è Four children experienced kwashior- 
kor six weeks to six months following the 
introduction of a low-protein, high-fat, 
nondairy creamer into their diets. In all 
cases, the milk substitute eventually 
became their sole nutritional source and 
resulted in hypoproteinemia, edema, and 
hepatic abnormalities. All patients had 
been given the milk substitute in an 
attempt to control suspected milk protein 
sensitivity. Only one of the four patients 
was subsequently shown to have cow’s 
milk sensitivity. All had complete resolu- 
tion of symptoms within six weeks follow- 
ing institution of a nutritionally adequate 
diet. 

(Am J Dis Child 135:21-23, 1981) 


oe malnutrition (PCM) 
in pediatric patients in the 
United States occurs primarily as a 
complication of an underlying disease 
process.' While primary PCM is rare, 
sporatlic cases continue to occur? as a 
result of fad diets, lack of parental 
education, or inappropriate manage- 
ment of food allergies.’ 

We have recently observed four 
children with edematous PCM, all of 
whom had severe hypoproteinemia 
and edema following the introduction 
of a high-fat, low-protein, nondairy 
creamer (Mocha Mix). We describe 
one patient, in whom significant liver 
abnormalities developed, and sum- 
marize the clinical and laboratory 
findings in the other three patients. 


From the Gastroenterology Program and 
Nutrition Support Team, Childrens Hospital of 
Los Angeles, and the Department of Pediatrics, 
University of Southern California School of Med- 
icine, Los Angeles. 

Reprint requests to Gastroenterology Pro- 
Hn, Childrens Hospital of Los Angeles, 4650 
, Sunset Blvd, Los Angeles, CA 90054 (Dr Sina- 
tra). 
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REPORT OF A CASE 


Case 1.—This female infant was the 
2,900-g product of a full-term, tncompli- 
cated pregnancy and delivery. The mother 
was 25 years old. The neonatal period was 
uncomplicated, and during the first four 
months of life she grew and developed 
normally on a cow’s milk-containing for- 
mula (Enfamil). Three months prior to 
admission, she began to have intermittent 
episodes of vomiting and diarrhea and 
numerous infant formulas were tried, 
including soy-protein formula (Prosobee) 
and low-fat cow’s milk. At 5⁄4 months of 
age, she began receiving 1,080 mL of the 
low-protein nondairy creamer per day and 
less than 60 g per day of either cereal, 
vegetables, or fruit. Six weeks ater, she 
was noted to be markedly edematous and 
was referred to Childrens Hospital of Los 
Angeles. 

On admission, physical exammation re- 
vealed a pale, irritable, grossly edematous 
7-month-old female child. Her weight was 
8.1 kg, her length 68 cm, and her head 
circumference 41.5 cm. The abcomen was 
moderately distended, and the iver edge 
was palpable 6 cm below the right costal 
margin. The spleen was not palpable. With 
the exception of generalized pallor, the 
skin and hair appeared normal. Initial labo- 
ratory studies (Table 1) revealed elevated 
serum transaminase and bilirukin levels as 
well as marked hypoproteinemia. Other 
findings included a platelet count of 
790,000/cu mm and a reticulocy<e count of 
6.8%. Examination of the peripheral blood 
smear revealed anisocytosis, po .xilocytosis, 
and polychromasia as well as occasional 
target cells and spherocytes. The direct 
Coombs’ test was negative and = prothrom- 
bin time and partial thromboplastin time 
were normal. Normal or negative values 
were determined for serum electrolytes 
sweat chloride concentration, hepatitis” 






VDRL test for syphilis. The BUN le 
4 mg/dL and urinalysis finding 


y\ teams 


normal except for moderate bilirubinuria. 

Following initial stabilization of her 
fluid and electrolyte status, oral feedings 
with a cow’s milk formula (Similac) were 
instituted. After seven days, her edema 
was markedly improved but the hepato- 
megaly remained. The serum bilirubin con- 
centration had increased to 8.3 mg/dL 
(direct fraction, —4.6 mg/dL). The hemo- 
globin level fell to a low of 7.6 g/dL, and a 
marked reticulocytosis (16.5%) was noted. 
The free vitamin E level was 23 pg/mL 
(normal, 5 to 20 ng/mL). Because of the 
persistent hepatomegaly, a percutaneous 
needle biopsy of the liver Yas performed 
on the 14th hospital day. Hgtologic evalua- 
tion of the liver revealed fatty infiltration 
and moderate cholestasis (Figure). 

The remainder of the hospital course was 
characterized by progressive resolution of 
the edema, jaundice, and hepatomegaly. 
The patient was discharged on the 25th 
hospital day on a diet of cereal, fruits, 
meat, vegetables, and the cow’s milk for- 
mula. Her condition was reevaluated in the 
outpatient clinic three weeks following dis- 
charge, at which time she was asympto- 
matic and without evidence of edema or 
jaundice. The liver was palpable 3 cm below 
the right costal margin. Laboratory studies 
at that time revealed a hemoglobin value of 
10.4 g/dL, a reticulocyte count of 3%, a 
bilirubin level of 1.0 mg/dL, an SGOT value 
of 40 IU/L, and an SGPT value of 52 IU/L. 
She has continued to grow and develop 
normally without recurrence of her symp- 
toms and without evidence of cow’s milk- 
protein sensitivity. 


REVIEW OF OTHER CASES 


Three additional patients (all male) 
ranging in age from 3 to 18 months had 
edema and hypoproteinemia 1'% to six 

onths following addition of the nondairy 
their diet. Patients 2 and 4 were 
ss than 5 keal/kg/day of addi- 







solid food for the first four months follow- 
ing the institution of the nondairy cream- 
er. Hepatomegaly was present in two of 
the patients, and all three had elevated 
serum transaminases and/or bilirubin lev- 
els. Hair loss was noted in all three 
patients, and a “flaky-paint” dermatitis 
was seen in two. Weight was appropriate 
for height in all cases. 

All three patients had complete resolu- 
tion of the edema, hypoproteinemia, and 
liver function abnormalities within six 
weeks after reestablishment of an appro- 
priate diet. None have had subsequent 
episodes of chronic diarrhea, hypoprotein- 
emia, edema, or anemia. All are growing 
and developing normally from one to six 
years following discharge. 

In each of the four cases, the low-protein, 
nondairy creamer was used as a milk sub- 
stitute for suspected cow’s milk-protein 
sensitivity. Only in case 4 was this diagno- 
sis confirmed by an elevated IgE level (495 
units/mL; normal for age, < 10 units/mL), 
a positive radioallergosorbent test, and 
subsequent response to cow’s milk-protein 
challenge. He has done well on a cow’s 
milk-free diet that includes a casein hy- 
drolysate formula (Nutramigen). The re- 
maining three patients were successfully 
realimented with cow’s milk-containing 
formula witho eidene of protein sensi- 
tivity. 


COMMENT 


Each of the four infants experi- 
enced hypoalbuminemia and edema 
six weeks to six months following 
substitution of a nondairy creamer for 
their usual milk source. Although 
some solid foods were offered, only 
patient 3, the oldest and least severely 
affected of the four patients, ingested 
nutritionally substantial amounts. 
The three younger infants apparently 
became rapidly satiated with the 
high-calorie, high-fat milk substitute 
and refused the solid foods. 

The nondairy creamer used is low in 
protein and high in calories and fat 
when compared with normal infant 
formulas (Table 2). Its protein content 
is far below the minimum of 6% to 8% 
of calories that is thought to be neces- 
sary for optimum growth.’ It also con- 
tains substantially less than the rec- 
ommended allowances for vitamin A, 
vitamin C, thiamine, riboflavin, nia- 
cin, caleium, and iron.* 

Lunn et al’ have reviewed the 
pathophysiologic changes that occur 
in the classic form of kwashiorkor 
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Age, mo 


Length of time receiving nondairy 
creamer, mo 


Weight for age, percentile 


Hepatomegaly 






Hemoglobin, g/dL 
Total protein, g/dl 
Albumin, g/dL 

Bilirubin, total/direct, mg/dL 


Alkaline phosphatase, BLU* 
SGOT, IU 

SGPT, IU 

BUN, mg/dL 

Urine protein (reagent strips) 





Edema + + + + 





94 59 102 86 

106 45 R 59 

4 6 De 3 
Negative Negative Negativ Negative 









Case 2 











Case 3 Case 4 





1.5 2.0 6.0 2.0 
65 50 50 50 
































Percutaneous liver biopsy specimen in case 1. Moderately severe fatty metamorphosis, 
bile plugging of canaliculi (small arrow), and intracellular bilirubin pigment (large arrow) 
are present (hematoxylin-eosin, original magnification x 150). 


seen in Ugandan children. These chil- 
dren receive diets that are adequate or 
nearly adequate in calories, high in 
complex carbohydrate, and moderate- 
ly low in protein. Such a diet was 
shown to result in low levels of certain 
essential amino acids, especially the 
branched chain amino acid, valine, and 
high serum levels of the gluconeogenic 
precursor, alanine. This alteration in 
amino acid pattern is thought to result 
from low-protein intake in association 
with the continued insulin secretion 


stimulated by the high carbohydrate 
intake. Insulin stimulates muscle up- 
take of the branched chain amino 
acids,* making them unavailable for 
hepatic protein synthesis. 

Hepatic protein.synthesis declines 
as a result of inadequate precursor 
essential amino acids.’ As the serum 
albumin level falls below 3.0 g/dL, the 
characteristic physical findings of 
kwashiorkor, including edema, hepa 
tomegaly, and “flaky-paint” dermati- 
tis, begin to appear.” Because of 
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Table 2.—Caloric Distribution and 
Source of Nondairy Creamer* 


% of 
Total 


Nutrient Calories 


Fat 
Polyunsaturates 
Other 

Carbohydrate 

Protein 


Source 
Soybean oil 


Corn syrup 
Soy protein 





*Mocha Mix, Presto Food Products, Inc, Los 
Angeles; caloric density, 133 kcal/dL. 


decreased synthesis of £-lipoprotein, 
hepatic steatosis occurs and is 
thought to be responsible for the clin- 
ical and biochemical hepatic abnor- 
malities. While abnormalities of se- 
rum transaminases are considered 
common in children with malnutri- 
tion, studies by McLean’: of mal- 
nourished children in Jamaica re- 
vealed that serum bilirubin elevation 
to greater than 1.0 mg/dL also 
occurred in 25% to 35% of their cases. 
Elevated serum transaminase (SGPT) 
levels were present in more than 50% 
of patients. The incidence of liver 
dysfunction was similar in both kwa- 
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shiorkor and marasmus, but- the sever- 
ity of the liver involvement was, in 
general, dependent on the degree of 
fatty infiltration. Mortality was 
markedly higher in patients with liver 
function abnormalities. Whether liver 
dysfunction occurs with such frequen- 
cy in non-Jamaican children with mal- 
nutrition is unclear. The striking liver 
dysfunction, including marked choles- 
tasis, which was seen in paent 1, 
suggests the possibility that patients 
with nondairy creamer—induced kwa- 
shiorkor may be particularly Hable to 
experience hepatic dysfunction. 
Whether this is related to the relative- 
ly severe hepatic steatosis is not 
known. | 

In each of the four cases reported, a 
severe nutritional disorder was pro- 
duced by inappropriate dietary man- 
agement of a suspected allergic disor- 
der. A fifth case of kwashiorkor 
involving the use of the nondairy 
creamer was reported at the Section 
on Pediatrics of the New York Acade- 
my of Medicine in 1966 (Laurence 
Finberg, MD, written communication, 
Jan 11, 1979). Similar cases of kwa- 
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CORRECTION 


~a 


shiorkor have been reported following 
inappropriate management of gas- 
trointestinal or allergic disorders by 
Lozoff and Fanaroff* and John et al.’ 
In addition, Lloyd-Still'* has recently 
emphasized the potential for signifi- 
cant nutritional disturbances in in- 
fants placed on elimination diets for 
the control of chronic diarrhea. 

Nutritional disturbances, such as 
those described previously, are com- 
pletely preventable when appropriate 
attention is given to the nutritional 
adequacy of modified infant diets. 
Products such as the one used in our 
patients are not marketed, in part or 
whole, as infant formulas. However, 
these “milk substitutes” sufficiently 
resemble infant formulas in color, tex- 
ture, and packaging that their unwit- 
ting and inappropriate substitution 
for infant formulas may occur. Physi- 
cians involved in the care of children 
must be aware of the risks of using 
such preparations. 
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Treatment of Early-Onset 


Neonatal Hypocalecemia 


Effects on Serum Calcium and Ionized Calcium 


David R. Brown, MD; Betty H. Steranka, MS; Floyd H. Taylor, ScD 


© For the treatment of early-onset neo- 
natal hypocalcemia, 50 neonates received 
either a high dose (group H), a low dose 
(group L), or no parenteral calcium (Ca) 
(group CON).\Groups H and L received 
parenteral Ca efher as a continuous infu- 
sion (group C) or by intermittent injection 
(group |). After the first 24 hours of treat- 
ment, groups H, C, and I had higher serum 
Ca concentrations than did group CON. 
After the entire 72-hour study period, 
group H had a lower incidence of hypocal- 
cemia (serum Ca level < 7.0 mg/dL) 
when compared with all other patients. 
Although a relatively high Ca intake statis- 
tically increased serum Ca levels, eight of 
13 patients in group CON (62%) com- 
pleted the 72-hour study without requiring 
parenteral Ca. Based on these results, we 
recommend parenteral Ca treatment for 
only those patients with persistent hypo- 
calcemia, tetany, or a seizure disorder. 

(Am J Dis Child 135:24-28, 1981) 
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ppropriate therapy for the hypo- 
calcemia that occurs during the 
first 24 to 48 hours of life in high-risk 
and premature infants’ has not, to our 
knowledge, been established. If these 
neonates are untreated, the serum cal- 
cium (Ca) level usually stabilizes and 
corrects itself during the first week of 
life,’ and follow-up studies of patients 
with isolated hypocalcemie tetany 
indicate a benign prognosis.* These 
two pieces of information suggest 
that appropriate therapy should be 
expectant nonintervention. However, 
the issue is complicated by the fact 
that most patients have additional 
medical problems, such as hyaline 
membrane disease, asphyxia neonato- 
rum, seizures, hypotension, and hypo- 
glycemia, which carry a less sanguine 
prognosis. Because hypocalcemia can 
be associated with NaHCO, treat- 
ment’ of some of these medical prob- 
lems, and because Ca is involved in 
myocardial and CNS function, func- 
tions that may be under stress in 
patients with birth asphyxia, hyaline 
membrane disease, or hypotension, 
many neonatologists routinely give 
parenteral Ca to prevent or promptly 
treat early-onset neonatal hypocal- 
cemia. 
Although Ca prophylaxis or therapy 
is a relatively common practice, there 


are only a few systematic studies of 
its prophylactic efficacy and no stud- 
ies, to our knowledge, of its therapeut- 
ic efficacy. Small amounts of Ca (24 
mg/kg/day) given continuously by 
intravenous infusion can prevent 
the hypocalcemia associated with 
NaHCO, therapy,’ and oral Ca supple- 
mentation can prevent the expected 
fall in serum Ca levels seen in prema- 
ture and asphyxiated neonates.’ The 
present study was designed to assess 
the efficacy of two different amounts 
of parenteral Ca, given either céntin- 
uously or intermittently, in the treat- 
ment of early-onset neonatal hypocal- 
cemia. This report describes the 
effects of therapy on serum Ca and 
ionized Ca (iCa) concentrations. 


SUBJECTS AND METHODS 


Fifty neonates admitted to the Intensive 
Care Nursery, Magee-Womens Hospital, 
Pittsburgh, between November 1976 and 
July 1978 were studied. Premature neo- 
nates admitted to our nursery routinely 
have their serum Ca. concentrations mea- 
sured during the first and second days of 
life because they are at high risk of having 
hypocalcemia develop in the absence of any 
clearly recognizable clinical signs. A 
patient became eligible for the study when 
his serum Ca concentration as measured ia 
the clinical laboratory was less than 7 
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mg/dL, and the physician caring for him 
wished to treat him with parenteral Ca. He 
was included in the study if his parent or 
parents gave informed consent and if his 
serum Ca level was less than 7.0 mg/dL or 
his serum iCa level was less than 3.5 mg/dL 
when measured in the research laboratory. 
After entering the study, the baby was 
randomly assigned to be treated with ei- 


ther a high dose (group H), a low dose 


(group L), or no parenteral Ca (group 
CON). Group H received Ca at 54 mg/kg 
for 24 hours, then 27 mg/kg for an addi- 
tional 24 hours. Group L received Ca at 18 
mg/kg for 24 hours and then 9 mg/kg for 
the next 24 hours. Group CON received no 
parenteral Ca during the 72 hours after 
entry into the study. Parenteral Ca was 
given through either a peripheral vein or 
an umbilical arterial catheter whose tip 
was located below the third lumbar verte- 
bra. 

Patients getting parenteral Ca (groups 
H and L) had the drug administered either 
continuously or intermittently as divided 
doses every six hours. The patients being 
treated with parenteral Ca could thus be 
regrouped into a continuous (group C) and 
an intermittent (group I) group for analy- 
sis of the effect of mode of administration 
of Ca. The bolus of Ca given to patients in 
group | was injected over 60 to 120 s while 
the patient’s heart rate was monitored. 
Calcium was given as gluconate (9% ele- 
mental calcium),® and the amounts are 
expressed as milligrams of elemental Ca. 
Before being randomly assigned to one of 
these five treatment groups, patients were 
matched for one-minute Apgar score and 
gestational age. Gestational age was deter- 
mined from the first day of the mother’s 
last menstrual period when this date was 
within two weeks of the date determined 
by nefirological and physical evaluation of 
the infant.* When there was poor agree- 
ment between these measures, the gesta- 
tional age determined by the physical 
examination was used. 

Each patient had blood drawn before and 
at 24, 48, and 72 hours after entering the 
study. The initial sample was drawn at a 
mean age of 31 hours (range, 16 to 52 
hours). Serum was immediately separated 
from the RBCs and frozen until analyzed 
for concentrations of Ca’ and iCa.'’"' The 
technique for measuring serum iCa concen- 
trations in our laboratory yields a range of 
3.8 to 4.5 mg/dL in normal adults, with a 
mean of 4.2 mg/dL -and a coefficient of 
variation of 4.4%. Except for receiving 
parenteral Ca as prescribed by the study 
and having four additional blood samples 
of 2.0 mL each removed, all patients 
received routine nursery care. Decisions 
bout diagnosis and treatment of medical 
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Fig 1.—Serum Ca values after 24 hours. Left, Summary of data using dose of Ca as 
independent variable; right, using mode of therapy as independent variable. The 24-hour 
values for groups high (H), low, continuous (C), and intermittent (1) were all statistically 
higher than their time O values (P < .05). Group control (CON) did not increase 
significantly between time 0 and 24 hours. There were no between-group differences at 
time 0. At 24 hours, group H was greater than group CON (P < .05, left) and groups C 
and | were greater than group CON (P < .05, right). 


problems, fluid intake and feeding, and 
respiratory support were made by the phy- 
Sicians caring for the patients. Careful 
records for each patient were made of the 
volume of intake of formula and parenteral 
fluid. All patients were studied for 72 
consecutive hours after being admitted to 
the study unless they died or were with- 
drawn because of treatment failure. Treat- 
ment failure was defined as occurring 
when parenteral Ca in excess of that pre- 
scribed by the study protocol was required 
to treat a serum Ca concentration of less 
than 5.0 mg/dL, extreme jitteriness, teta- 
ny, or seizures, or when Ca was given as 
part of cardiopulmonary resuscitation. 
Overall statistical significanee was de- 
termined by a one-way analysis of variance 
with repeated measures over time.’ To 
completely analyze each dependent vari- 
able, it was necessary to do two separate 
analyses, one with dose as the independent 
variable (group H vs group L vs group 
CON) and the other with mode of therapy 
as the independent variable (group C vs 
group I vs group CON). The two analyses 
used the same group CON data and differ- 
ent groupings of the data from the Ca- 
treated patients. The two one-way ana- 
lyses were required because no mode of 
therapy classification could be assigned to 
group CON, thus eliminating the possibili- 


ty of doing a single woes analysis of 
variance. When F ratios Were statistically 
significant (P < .05), epaired comparisons 
were evaluated using Student’s ¢ test with 
the appropriate mean square error term 
from the analysis of variance as the vari- 
ability measure. Clinical variables were 
analyzed using either Student’s ¢ test or 
the x? test.” 


RESULTS 


Three of the 50 patients entered in 
the study had to be dropped after less 
than 24 hours; one died (groups L and 
I) and two received parenteral Ca 
because of jitteriness before a 24-hour 
serum sample could be obtained (both 
in group CON). With the reduction to 
47 patients, the numbers of patients 
remaining in each of the five treat- 
ment conditions were as follows: 
group H and group C, 9; group H and 
group I, 9; group L and group C, 10; 
group L and group I, 8; and group 
CON, 11. There were no significant 
differences among the patients as- 
signed to the five treatment condi- 
tions in gestational age, birth weight, 
Apgar scores, number requiring inter- 
mittent positive pressure ventilation, 
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Fig 2.—Serum Ca values after 72 hours. 
Lower panel is summary of data using 
dose of Ca as independent variable; upper 
panel, using mode of therapy as indepen- 
p- CONTINUOUS dent variable. In both analyses, all groups 


a9 except group control (CON) significantly 
ġ- * INTERMITTENT increased their serum Ca concentrations 


O----0 CONTROL . above their time 0 values by 24 hours and 

maintained that increase throughout study 
(P < .05). Group CON value was statisti- 
cally greater than time O at 48 and 72 
hours (P < .05). There were no between- 
group differences at any period before 72 
hours. At 72 hours, serum Ca value for 
group CON was greater than that for 
group low (P < .05, lower panel) and that 
for group continuous (P < .05, upper pan- 
el). 


or mortality. We detected no morbidi- 
ty from the infusion of Ca into either 
peripheral veins or umbilical arterial 
catheters. 

Figure 1 shows the serum Ca results 
after the first 24 hours of the study. 
There were no between-group differ- 
ences before the start of the study. 
After 24 hours of treatment, patients 
in group H had statistically higher 
serum Ca values than did those in 
group CON. Patients in groups C and 
I had statistically higher serum Ca 
concentrations than did those in group 
CON. At 24 hours, all groups treated 
with parenteral Ca Ħad statistically 
higher serum Ca concentrations than 
they had had prior to therapy, where- 
as patients in group CON did not. 

Figure 2 shows the serum Ca data 
of those patients who completed the 
entire 72-hour study. This second sum- 
mary is presented because death or 
treatment failure caused seven of the 
47 patients to fail to complete the 
entire study. Three of the seven 
TIME (HR) patients who were eliminated be- 
tween 24 and 72 hours were in group 
CON. They were eliminated because 
of tetany in one patient and very low 
serum Ca concentrations (4.4 mg/dL 
Table 1.—Serum lonized Ca Concentrations During First 24 Hours of Study, and 4.6 mg/dL) and serum iCa concen- 

mg/dL (Mean + SEM) trations (1.7 mg/dL and 1.7 mg/dL) in 

ae Se hr two patients. The analysis of the data 

in Fig 2 showed that now there were 
no between-group differences at any 
of the first three periods and that at 
an (CON) TREET oy pre ey 72 hours the serum Ca concentration 
IE T ETEA 263 2 0.08 327 2 014°} of group CON was greater than that 
Tio 2.55 + 0.10 3.00 + 0.13° of group L or C. The trend of 
2.53 + 0.10 2.69 + 0.18 increased serum Ca concentration 


* Statistically different from value for same group at time 0, P < .05. with time was vet manifested by all 
{Statistically different from group CON value at 24 hours, P < .05. study groups. Within each group 
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Group 
nih xs + 0.10 3.31 + 14*7 
2.59 + 0.08 2.98 + 0.13* 
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receiving parenteral Ca, the serum Ca 
concentration at 24, 48, or 72 hours 
was statistically higher than that at 
time 0 hour. Group CON showed a 
significant increase over time 0 at 48 
and 72 hours. 

The serum iCa results are summa- 
rized in Tables 1 and 2. Analysis of the 
data from the first 24 hours of the 
study (Table 1) again showed that 
there were no between-group differ- 
ences at the start of the study. After 
24 hours of treatment, serum iCa con- 
centrations of patients in groups H 
and C were greater than those of 
patients in group CON. The within- 
group comparisons showed a pattern 
identical to that seen in the serum Ca 
level analysis. In the analysis of the 
data from the entire 72-hour study 
period (Table 2), there were no 
between-group differences at any 
time. The within-group analysis 
showed that all groups increased 
above the time 0 value by 24 hours. 

The data have also been analyzed to 
determine the success of the therapy. 
Table 3 divides the patients into those 
who successfully completed the treat- 
ment protocol and those who failed to 
do so because they received parenteral 
Ca in excess of éhat prescribed by the 
treatment protocol. For the purposes 
of this analysis, the total number of 
patients is 50 since those who were 
dropped before 24 hours can now be 
included. When patients receiving 
some form of added parenteral Ca 
were compared with those receiving 
none, the failure rates were 11% and 
38%, respectively, a significant differ- 
ence (P < .05). However, there was no 
statistical difference when the failure 
rates of groups H (6%), L (16%), and 
CON were analyzed together or when 
groups C (11%), I (11%), and CON were 
analyzed together (Table 3). 

Table 4 gives a similar analysis of 
the incidence of hypocalcemia (serum 
Ca level < 7.0 mg/dL) occurring at 24, 
48, or 72 hours after the start of 
therapy. The three patients who were 
dropped before 24 hours are omitted 
because only an initial (time 0) serum 
sample was available from them. 
There were no differences in the num- 
ber of patients who continued to expe- 
rience hypocalcemia when either dose 
{ mode of therapy, separately or com- 
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Table 2.—Serum lonized Ca Concentrations for Complete 72-Hour Study, 
. mg/dl (Mean + 


SEM) 


Time, hr 
~_——$—$—$_—_—$—$—$—$—$—_______—___—_”——v OO 


24 48 
3.38 + 0.15* 3.54 + 0.18* 
3.06 + 0.13* 3.27 + 0.15* 
2.97 + 0.14* 3.54 + 0.16* 
3.37 + 0.14* 3.49 + 0.16* 
2.57 + 0.11 3.06 + 0.14* 3.31 + 0.19* 
2.63 + 0.10 2.97 + 0.14* 3.54 + 0.16* 


*Statistically different from value tor same group at time 0, P < .05. There were no statistical 
differences among any of the groups at any of the four periods. 


Table 3.—Treatment Failure* 


ral 


3.44 + 0.18* 
3.36 + 0.18* 
3.80 + 0.19* 
3.33 + 0.18* 
3.48 + 0.18* 
3.80 + 0.19* 


2.61 + 0.12 
2.62 + 0.08 
2.63 + 0.10 
2.65 + 0.08 


Control (CON) 
Continuous 
intermittent 15 


Group Succeeded 

High dose 

Low dose 

Control (no parenteral Ca) 

Continuous mode 

Intermittent mode 

Control (no parenteral Ca) 
Calcium therapy 

Control (no parenteral Ca) 

High dose 

Other 


wo 


ie 


M 


œ 
Nh 
> 
N 
BI: 
Zz 
” 


*Failure occurred when any patient received more parenteral Ca than was specified in treatment 
protocol. NS indicates P > .05. 


Table 4.—Incidence of Kypocalcemia (Serum Ca Level < 7.0 n§g/dL)* 


Continuous mode 
Intermittent mode 


Other 


*Occurring at 24, 48, or 72 hours after beginning the study; + indicates occurrence; —, no 
occurrence; NS, P > .05. 


Table 5.—Total Ca Intake,* mg/kg/24 hr (Mean + SEM) 


Time, hr 


48 to 72 
10.40 + 3.26 
1.06 + 0.637 
15.45 + 3.26 
6.98 + 3.177 
4.92 + 2.027 
15.45 + 3.26 


0 to 24 
54.44 + 1.657 
18.59 + 0.477 

3.42 + 2.48 


24 to 48 
30.54 + 2.217 
9.93 + 0.50 
8.53 + 4.02 
21.33 + 3.22} 
20.29 + 2.86} 
8.53 + 4.02 





Control (CON) 8 0.19 = 0.19 
Continuous 0 
Intermittent 

CON 0. TE + 0.19 


36.34 + 4.447 
38.95 + 4.89} 
3.42 + 2.48 


*Sum of parenteral calcium intake plus estimated oral absorption. Estimated oral absorption is 50% 
of oral intake. 
{Different from group CON value at same period, P < .05. 
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bined, was comparedith no therapy. 
Only when patients receiving high- 
dose therapy were compared with 
patients receiving all other forms of 
therapy was there a statistically sig- 
nificant effect of treatment on the 
percentage of patients experiencing 
hypocalcemia after the start of the 
study (22% vs 52%, P < .05). 

Calcium intake results are given in 
detail in Table 5. When feeding 
occurred, the amount of Ca absorbed 
from this source was estimated to be 
50% of the amount ingested. The 
amount ingested was calculated from 
the formula manufacturer’s specifica- 
tions. These results show that actual 
Ca intakes for all groups during the 
first 48 hours of the study were close 
to the parenteral Ca intakes specified 
by the treatment protocol. The 48- to 
72-hour values represent only oral 
intake and show that group CON had 
a higher Ca intake during this period 
than did either group L, C, or I. This 
represents a reversal of the earlier 
rank-ordering in which group CON 
had the lowest Ca intake. 


COMMENT 


This study:indicates that a paren- 
teral Ca supp&ment of 36 mg/kg/24 
hr (intake of Yroups C or I) or 54 
mg/kg/24 hr (intake of group H) 
effectively increased the serum Ca 
level in a group of hypocalecemic 
patients, whereas a supplement of 18 
mg/kg did not. This interpretation is 
supported by the results indicating 
that a high dose of parenteral Ca, 
though failing to eradicate hypocal- 
cemia, was effective in preventing 
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hypocalcemia (Table 4) and, that any 
parenteral Ca was effective in pre- 
venting tréatment failure (Table 8). 
The effectiveness of parenteral Ca 
therapy, of 36 to 54 mg/kg/day in 
increasing serum Ca concentration is 
not surprising in that past studies 
using oral Ca supplements in prophy- 
lactic’ or nutritional’ studies have 
shown increases in mean serum Ca 
concentration, with increased Ca in- 
take during the early or late neonatal 
period. This interpretation based on 
serum Ca concentration results is gen- 
erally supported by the serum iCa 
concentration results. 

The summary statement that can be 
made from results after the first 24 
hours of therapy is tempered some- 
what by the results from the entire 
three-day study period. Now there 
were no between-group differences in 
serum iCa concentrations. Serum Ca 
concentrations showed no between- 
group differences through 48 hours; at 
72 hours, group CON had a higher 
serum Ca concentration than did ei- 
ther group L or C. This finding is 
probably accounted for by the dispro- 
portionate loss of sicker patients from 
the control group after 24 hours of 
study. This conclusion is supported 
both by the fact that the treatment 
failure rate (ie, dropout rate) for con- 
trol subjects was 38% (5/13) compared 
with only 11% (4/37) for patients 
receiving some form of parenteral Ca 
supplement and by the fact that at 72 
hours, group CON had a higher Ca 
intake than did either group L, C, or I. 
Although the mean intake for any 
group at the 48- to 72-hour period was 
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very small compared with predicted 
physiological need (140 mg/kg/24 
hr"), this finding suggests that group 
CON was tolerating feedings better 
and was relatively less sick. 

Our results show that early-onset 
neonatal hypocalcemia can be effec- 
tively treated with a parenteral Ca 
supplement of at least 36 mg/kg/24 
hr. This treatment did not seem to 
interfere with the expected tendency 
of this condition to correct with 
increasing age. In addition, we ob- 
served no adverse effects of this treat- 
ment in our closely monitored pa- 
tients. Nevertheless, we still recom- 
mend caution in the use of parenteral 
Ca because of potential hazards’ of 
this therapy and because of the self- 
correcting nature of early-onset neo- 
natal hypocalcemia, which is illus- 
trated by the fact that eight of the 13 
hypocalcemie patients in group CON 
completed the 72-hour study without 
requiring parenteral Ca. Until addi- 
tional important clinical benefits can 
be related to early Ca therapy, we 
recommend the use of this treatment 
when there is profound chemical hypo- 
calcemia or when hypocalcemia is 
associated with tetany or other sei- 
zure disorder. Other patients, perhaps 
representing a majority of those with 
chemical hypocalcemia, are probably 
better treated expectantly. 
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Transient Protein-Losing Enteropathy 
and Enlarged Gastric Rugae in Childhood 


Alfred E. Stillman, MD; Otto Sieber, MD; Uwe Manthei, MD; Jacob Pinnas, MD 


è Data on two patients with massive but 
transient protein-losing enteropathy due 
to gastric disease suggest that antibody- 
mediated allergic reactions may have 
been responsible for the clinical picture. 
The majority of patients described in the 
literature have had evidence of a preced- 
ing or concomitant viral infection, and 
three of these have had evidence of infec- 
tion with cytomegalovirus. Recovery oc- 
curred relatively rapidly in all patients 
without sequelae. The syndrome may be a 
variant of eosinophilic gastroenteritis. 

(Am J Dis Child 135:29-33, 1981) 


ince 1957, several case reports have 
described transient protein-los- 
ing enteropathy (PLE) secondary to 
gastric disease in children.’* We 
describe two additional patients, with 
PLE comprehensively analyzed, for 
the first time, to our knowledge, from 
virologic and immunologic stand- 
points. We also’ review the nine pre- 
viously reported cases in which gastric 
disease was limited to the period of 
hypoproteinemia. Our observations 
suggest that viral infection may 
explain the etiology, whereas an anti- 
body-mediated allergic reaction may 
provide the pathogenesis of this syn- 
drome in some children. 


REPORT OF CASES 


Case 1.—A 3%4-year-old boy was well until 
three weeks prior to admission when mal- 
aise, headache, and sore throat developed 
in him, his parents, and his older sister. The 
other family members recovered unevent- 
fully, but during the week before admis- 
sion, anorexia, emesis, abdominal pain, and 
progressive, generalized edema developed 
in the boy. There was no history of upper or 
lower respiratory tract symptoms, rash, or 
use of medications, nor was there personal 
or family history of allergy. 
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Results of physical examinacion re- 
vealed an apathetic child who eppeared 
puffy. His extremities and face were mod- 
erately edematous. His abdomen was soft, 
distended, and nontender, with obvious 
shifting dullness; the liver span was 4 to 5 
em, and neither liver nor spleen was palpa- 
ble. No fever, peripheral adenopathy, or 
other abnormal findings were observed. 

At admission, the blood hemoglobin level 
was 14.3 g/dL; hematocrit reading, 40%; 
and WBC count, 10,100/eu mm with 6% 
eosinophils and 42% lymphocytes. Results 
of urinalysis were normal. The serum sodi- 
um level was slightly decreased; serum 
creatinine, bilirubin, transaminase, and 
alkaline phosphatase levels were within 
normal limits. However, his serum albumin 
level was 1.9 g/dL, and total protein level, 
3.3 g/dL (Table 1); serum immunoglobulin 
levels were low with the exception of IgE, 
which was elevated. Upper gastre_ntestinal 
(GI) tract and small-bowel reentgeno- 
grams demonstrated large gastric folds in 
the proximal portion of the stomach and a 
normal small bowel (Fig 1). Endoscopic 
examination of the upper GI tract was 
performed, which revealed a normal eso- 
phagus and duodenum. A large volume of 
gastric secretion was aspirated, disclosing 
enlarged, succulent folds throughout the 
fundus; the remainder of the stemach was 
normal. 

Gastric biopsy specimens obtained from 
enlarged folds in the fundus were submit- 
ted for light and electron microscopy, 
immunofluorescent staining, and viral cul- 
ture. The routine sections revealed an 
inflammatory infiltrate of eosinophils, 
neutrophils, and lymphocytes ir equal pro- 


portion throughout all levels of the mucosa 
(Fig 2). The columnar epithelial cells were 
intact but markedly atypical, consisting of 
hyperchromatic nuclei, prominent nucleoli, 
and increased nuclear-cytoplasmic ratio 
extending into the deep portion of the 
glands. No evidence of viral inclusion 
bodies was found. Electron microscopic sec- 
tions did not show viral particles. Immuno- 
fluorescent staining of the sections for 
IgG, IgA, IgM, and IgE and for C3 and C4 
revealed moderate scattered cytoplasmic 
fluorescence for IgE and IgG but absent to 
trace accumulation of other proteins in the 
epithelium. Gastric biopsy specimens and 
gastric fluid as well as nasopharyngeal, 
throat, and rectal swabs all failed to yield 
viruses in tissue culture on WI-38, HEp-2, 
HeLa, and primary monkey-kidney tissue 
culture cell lines. Acute and convalescent 
(six weeks later) complement-fixation an- 
tibody titers against cytomegalovirus 
(CMV) were both less than 1:8. Radioaller- 
gosorbent test (RAST) fgr specific IgE 
antibodies performed ofits se- 
rum failed to reveal reacffons to milk pro- 
teins, eggs, wheat, comh, nuts, chocolate, or 
tomatoes. Gastric secretions collected dur- 
ing endoscopy were analyzed for immuno- 
globulin content (Table 2). It is not possible 
to compare these results with normal val- 
ues because there are, to our knowledge, no 
published reports for age-dependent, pH- 
controlled gastric-juice immunoglobulins. 
The patient was initially treated with a 
low-sodium, high-protein diet. Three weeks 
after discharge, his edema and ascites had 
disappeared and his appetite had returned 
to normal. An upper GI tract roentgeno- 
graphic series five months after discharge 


Table 1.—Serum Proteins, Patient 1 


2/17/77 
(Acute) 


Total protein, g/dL 3.3 6.8 
Albumin, g/dL 1.9 4.1 
IgG, mg/dL 125 385 
IgM, mg/dL 24 235 
IgA, mg/dL 15 36 


IgE, units/mL 1717 767 


C3, mg/dL 


4/4/77 





Normal 
Values for 
6/7/77 4/9/79 3- to 6-Year-Olds* 


6.4 ales 6.0-8.0 
3.9 hale 3.4-4.8 
520 600-1 ,300 
165 51-199 
38 35-190 
2437 < 57 (Prist) 


*Department of Pathology, University of Arizona Health Sciences Center, Tucson. 
Normal values for 3%-year-olc children < 70 pg/dL by non-Prist assay. 
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TORVE ER 
was normal. Endoscopic examination at 
that time revealed a normal stomach; rou- 
tine histologic sectiong#ere normal, and 
immunofluorescent stains showed de- 
creased staining for IgE and IgG compared 
with the acute-phase sections. Gastric juice 
endoscopically collected was again ana- 
lyzed for immunoglobulin content (Table 
2). 

The patient’s condition was evaluated 
again 26 months after the acute episode. 
He had remained well and had no allergic 
manifestations. Results of physical exami- 
nation were normal. Serum immunoglobu- 
lin levels, recorded in Table 1, were normal 
for IgG, IgA, IgM, and IgE. 

CASE 2.—A 5-year-old boy was well until 
two weeks prior to admission when epigas- 
tric pain and watery diarrhea developed. 
Two days later, bilateral periorbital edema 
appeared, followed shortly by progressive 
abdominal distention. There was no history 
of upper or lower respiratory tract symp- 
toms or rash. No other family members or 
contacts had been ill. There was no person- 
al or family history of allergy. The patient 
had not taken any medication prior to the 
onset of illness. 

Results of physical examination revealed 
an alert child in no apparent distress. His 
face, extremities, and abdominal wall were 
edematous. His abdomen was distended 
and tense but nontender; shifting dullness 
was not present and neither liver nor 
spleen was ballotable. Results of the 
remainder of the examination were unre- 
markable. 

At admission, e patient’s blood hemo- 
globin level was 1£8 g/dL, hematocrit 
reading was 43%, and WBC count was 
14,400/cu mm with 11% eosinophils and 


Fig 1.—Enlarged folds in proximal and 
midstomach. Small bowel is normal. 


y 
) 


30 Am J Dis Child—Vol 135, Jan 1981 





% lymphocytes. Results of | urinalysis 
were northal. Serum electrolyte, creatinine, 
bilirubin, transaminase, and alkgline phos- 
phatase levels were unremarkable. Howev- 
er, his serunf albumin level was 1.7 g/dL 
and total protein level was 2.9 g/dL (Table 
3); serum IgG and IgA levels were low, 
whereas the IgM level was normal and the 
IgE level was elevated. Chest and abdomi- 
nal roentgenograms demonstrated bilater- 
al pleural effusions and ascites, respective- 
ly; the lung fields and heart appeared 
normal. Upper GI tract and small-bowel 











IgA, mg/dL 





EFT 


Table 2.—Gastric Juice Immunoglobulin Content* 


Patient 1 Patient 2 
eaaa CCl wu “— 
2/18/77 7/27/77 1/23/78 3/17/78 

(Acute) (Convalescent) (Acute) (Convalescent) 


IgG, mg/dL 19 0 5 29 
8 0 9 18 
4.5 3.3 2 11 


IgM, mg/dL 
pH 9.0 2.0 5.5 ihe 


QS es SS a 


roentgenograms revealed large gastric 


folds throughout the stomach, but the small 
bowel was normal (Fig 3). Endoscopic 
examination of the upper GI tract revealed 
a normal esophagus and duodenum. Aspi- 
ration of a large volume of gastric secre- 
tion disclosed hypertrophic folds and multi- 
ple umbilicated nodules with superficial 
ulceration scattered throughout the stom- 
ach; the mucosa between these nodules 
appeared grossly normal. 

Biopsy specimens obtained from the 
antral gastric nodules and duodenal bulb 








*Normal values for age-dependent, pH-controlled gastric juice immunoglobulins are not, to our 


knowledge, available. 


Table 3.—Serum Proteins, Patient 2 


1/23/78 
(Acute) 


Total protein, g/dL 2.9 7.0 
Albumin, g/dL 1.7 4.1 
IgG, mg/dL 145 500 
IgM, mg/dL 63 135 
IgA, mg/dL 29 85 
IgE, units/mL 118 97 
C3, mg/dL 


3/14/78 





Normal 
Values for 
5/2/78 4/9/79 3- to 6-Year-Olds* 


6.6 A 6.0-8.0 
3.7 Jr 3.4-4.8 
600-1,300 
51-199 
35-190 
< 57 (Prist) 
80-180 





Fig 2.—Gastric surface epithelium with inflammatory exudate consisting of eosinophils 
and neutrophils (hematoxylin-eosin, x 250). 
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were examined by light microscopy, which 
revealed a mild chronic inflammatory infil- 
trate but large numbers of eosinophils in 
both sites (Fig 4). Gastric glands and duo- 
denal villi were intact and normal, and no 
viral inclusion bodies were found. Electron 
microscopic examination of sections from 
the gastric nodules did not reveal viral 
particles. Immunofluorescent staining of 
sections from the nodules and the grossly 
normal gastric mucosa revealed minimal 
staining for fibrin and was negative for C3 
and C4 and for IgG, IgA, IgM, IgE, and 
IgD. Viral cultures were performed on 
WI-38, HEp-2, HeLa, and primary mon- 
key-kidney tissue culture cell lines. Gastric 
biopsy material yielded large quantities of 


it ll 


“une A 


CMV, whereas cultures of gastric fluid and 
a throat swab grew progressively smaller 
quantities*of the virus. A urine specimen 
also yielded CMY. No other viruses were 
isolated from these sources or from naso- 
pharyngeal and rectal swabs. Acute and 
convalescent (eight weeks later) comple- 
ment-fixation titers against CMV were 
both 1:64. The Raji cell radioimmunoassay 
for immune complexes was negative.’ The 
RASTs for a battery of food allergens were 
negative. Endoscopically collected gastric 
secretions were analyzed for immunoglob- 
ulin content (Table 2). 

T-cell and B-cell studies revealed normal 
percentages of B lymphocytes in the 
peripheral blood staining with IgG, IgA, 


oo n 





Fig 3.—Enlarged folds evident throughout entire stomach. Small bowel is normal. 


&b 





Fig 4.—Gastric glands interspersed with large numbers of granulated eosinophils 
thematoxylin-eosin, x 250). 
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IgM, IgE, and IgD, but lymphocyte stimu- 
lation by polyckopal mitogens was de- 
pressed in the acute phase and became 
normal during the recovery period. Incuba- 
tion of CMV failed to stimulate lympho- 
cyte transformation during the acute and 
convalescent periods. The proportion of 
circulating T to B cells was normal using 
sheep erythrocyte rosettes and erythro- 
cyte-antibody-complement rosettes. 

The patient was treated with a low- 
sodium, high-protein diet. When seen one 
week after discharge from hospital, his 
edema had disappeared. Endoscopic exami- 
nation two months later revealed complete 
resolution of the enlarged folds and gastric 
nodules. Gastric and duodenal biopsy spec- 
imens demonstrated continued foci of 
chronic inflammatory cells but only occa- 
sional eosinophils. Viral cultures of gastric 
biopsy specimens and juice, nasopharyn- 
geal secretions, and urine again yielded 
CMV. Gastric juice collected at this exami- 
nation was analyzed for immunoglobulins 
(Table 2). Urine viral culture finally 
became negative for CMV five months 
after discharge. 

Fifteen months after the acute episode, 
the patient remained well without inter- 
vening history of allergic manifestations. 
Results of physical examination were 
normal. Serum immunoglobulins, recorded 
in Table 3, revealed normal values except 
for IgE, which remained elevated. 


COMME 

We postulate that J: was present 
in both children bec4use each had been 
previously well, and then profound 
decreases in serum proteins suddenly 
developed in the absence of malnutri- 
tion, proteinuria, or skin lesions. 
Moreover, our patients had radiologic, 
endoscopic, and histologic evidence of 
gastric disease that cleared on clinical 
recovery. Studies in which proteins 
were labeled with radioactive material 
were not performed because the com- 
mercial isotope product was not avail- 
able. However, we believe that the 
clinical and other diagnostic data are 
sufficient to incriminate PLE as the 
cause of the low serum protein levels. 
Differences in gastric juice immuno- 
globulin levels between our patients 
may be due to differences in gastric 
pH; the lowest IgG and IgM values 
were found at a gastric pH of 2.0, an 
environment in which pepsin is fully 
activated. Following the acute phase 
of the illness, endoscopic examina- 
tions were performed at five months 
in one patient and at two months in 
the other; had they been examined at 
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a uniform time during convalescence, 
their gastric juice jmmunoglobulin 
values might have been more compa- 
rable. Different etiologies of PLE in 
these patients may have also contrib- 
uted to the different gastric juice 
immunoglobulin contents. 

Our two patients and the nine pre- 
viously reported cases form a syn- 
drome characterized by the rapid and 
transient development of severe PLE 
and enlarged gastric rugae (Table 4). 
Nine of the 11 children were boys, and 
all were under 11 years of age. All 
were initially observed with various 
combinations of anorexia, emesis, 
diarrhea, or abdominal pain of three 
days’ to three weeks’ duration. Edema 
followed within three days of the 
onset of symptoms in ten patients and 
within nine days in the 11th patient. 
Temperatures remained less than 
37.7 °C. Serum albumin levels were 
always low, and serum globulin levels 
were almost always low. Urinalysis 
failed to demonstrate notable protein- 
uria. Peripheral eosinophilia was mild 
to moderate, and a modest leukocyto- 
sis without lymphopenia was often 
observed. Upper GI tract roentgeno- 
grams uniformly demonstrated large 
gastric rugae. Gastric biopsies per- 
formed in niNe of the 11 reported 
cases revealed¥n infiltration of the 
mucosa with eostnophils in seven 
patients. All patients recovered with- 
in several weeks to months of onset 
without specific therapy. 

The cause of the syndrome of tran- 
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sient PLE is usually not apparent, but 
viral infection may be an etiologic 
candidate. History or laboratory data 
(culture, serology, gastric histology) 
suggest a viral etiology in eight of the 
11 cases. One 74-year-old boy had 
intranuclear inclusions in gastric mu- 
cosa resembling those of CMV; nei- 
ther viral cultures nor serology was 
performed.’ A 31-year-old boy had 
similar gastric mucosal inclusion 
bodies and a diagnostic antibody-titer 
rise against CMV.’ In a nasopharyn- 
geal culture from a 6-year-old boy, 
parainfluenza virus grew.‘ Results of 
viral studies of a 4-year-old girl were 
reported as normal, but the particular 
viruses sought and their source were 
not specified.* In other instances, viral 
studies were not reported. Our patient 
1 and his immediate family may have 
had a viral infection that produced 
clinieally apparent PLE only in him. 
However, proof of a viral etiology in 
this patient is lacking. In our patient 
2, CMV grew from tissue and body 
secretion sources; the largest quantity 
of CMV was found in gastric mucosa, 
suggesting that CMV was not merely 
swallowed or carried to the stomach 
via the endoscope. The CMV inclusion 
bodies were not detected in gastric 
mucosa, but tissue culture is more 
sensitive than is histology in detection 
of CMV infection. This patient may 
have been a chronic excretor of CMV; 
antibodies against CMV were 1:64 in 
both acute and convalescent phases. 
However, the patient was severely 


Table 4.—Clinical and Laboratory Data of 11 Patients With Transient PLE* ° 


Duration of Serum 
Symptoms, Albumin/Globulin, % 
Reference Age, yr/Sex = Symptoms g/dL Eosinophils 
Degnan' 3/M ~ : 2.5/1.4 19 


A,E,P 1.5/2.8 7 
E,P 2.0/1.0 19 
E,P 1.6/2.0 10 







DP 177.2 7 





protein-depleted during the acute 
phase; had his serum protein levels 
been higher, his anti-CMV titer might 
also have been higher, indicating an 
acute infection. This possibility is sup- 
ported by the observation that in the 
infectious mononucleosis-like illness 
due to CMV, the peak titers are usual- 
ly seen in the initial phase of the 
illness two to seven weeks after symp- 
toms appear and decrease slowly 
thereafter.” 

Although some evidence indicates 
that infection with CMV or other viral 
agents might produce this clinical pic- 
ture, the pathogenesis of the syn- 
drome has not, to our knowledge, been 
elucidated. Our data suggest that an 
antibody-mediated allergic reaction 
may have occurred in both patients. In 
both patients, the gastric mucosa was 
infiltrated with large numbers of eo- 
sinophils, which disappeared on clini- 
cal recovery. Both patients had mild 
peripheral eosinophilia during the 
acute phase. Both patients had serum 
IgE levels during the acute phase that 
were greater than the normal age- 
related values. Simultaneously, other 
serum immunoglobulin levels were 
reduced far below their normal age- 
related levels. In patient 1, immuno- 
fluorescent staining of gastric mucosa 
revealed moderate numbers of IgE- 
producing cells that had disappeared 
during the phase of clinical recovery. 
Although IgE-containing cells have 
been reported in normal gastric muco- 
sa,'™" their increased numbers during 







WBC/ Results of 
cu mm Gastric Biopsy 
17,000 






Intramucosal cysts; no not- 
able inflammation 
Many lymphocytes; few eo- 
sinophils 

Moderate infiltrate of eosi- 
nophils 
Many lymphocytes and 

plasma cells; mild edema 









7,300 






9,100 








13,400 








Many eosinophils; CMV in- 
clusions 

Many eosinophils; CMV in- 

clusions 










12,000 








16,000 
10,100 Many REE EEA 
14,400 Many eosinophils 






*Protein-losing enteropathy. A indicates anorexia; N, nausea; E, emesis; D, diarrhea; P, abdominal pain; and CMV, cytomegalovirus. In each case, 
upper gastrointestinal tract roentgenographic series revealed enlarged gastric rugae. 
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the acute phase compared with the 
recovery phase suggest that IgE may 
possibly have participated in the pro- 
duction of PLE in patient 1. Moreover, 
the continued elevation of serum IgE 
levels in patient 2 more than one year 
after recovery suggests altered reac- 
tivity either by genetic predisposition, 
ie, atopy,“ or perhaps as a conse- 
quence of viral infection." Frick and 
his co-workers have suggested that 
certain viral infections may provoke 
allergic reactions by preferentially 
depressing IgE T-suppressor cells, 
thereby allowing T-helper cells to 
stimulate IgE production.'® However, 
the target allergens of the possible 
hypersensitivity reaction are still, to 
our knowledge, unknown. Neither 
child had a personal or family history 
of allergy, and serum RASTs were 
negative against common food aller- 
gens. Skin tests against food allergens 
were not performed; a poor correla- 
tion between the results of such tests 
and clinical response to specific food 
challenge has been observed.'® The 
history of patient 1 and the virologic 
data of patient 2 suggest that a viral 
agent may have been the causative 
factor. 

The differential diagnosis of this 
syndrome presents a fascinating ar- 
ray of choices. These children superfi- 
cially resemble adults with Méné- 
trier’s disease. Radiologic and gastric 
histologic findings may be similar in 
children and adults. There is also a 
preponderance of males affected in 
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Ménétrier’s disease. However, in con- 
trast to the chronic, unrelenting Méné- 
trier’s disease, the childhood syn- 
drome appears acutely and usually 
resolves without specific therapy." 
Hypertrophic hypersecretory gastritis 
may produce PLE, but this condition 
is associated with high gastrice acid 
output and rarely undergoes sponta- 
neous remission.'*'’ The Zollinger- 
Ellison syndrome, a condition that 
may produce hypertrophic gastric 
folds in pediatric patients, is not asso- 
ciated with PLE.'* The hypereosino- 
philic syndrome produces progressive 
clinical deterioration and evidence of 
eosinophilic infiltration and dysfunc- 
tion of multiple organ systems,” fea- 
tures notably absent in our patients 
and in other similar cases. Crohn’s 
disease may involve the stomach but is 
almost always associated with in- 
volvement elsewhere in the GI tract.” 
Gastric lymphoma is unusual in this 
age group and follows an unremitting 
downhill course.” Finally, this syn- 
drome may be a variant of eosino- 
philic gastroenteritis. This condition 
is frequently associated with a history 
of nausea, emesis, diarrhea, and 
abdominal pain, with laboratory find- 
ings of PLE and peripheral eosino- 
philia and with abnormal upper GI 
tract and small-bowel reentgeno- 
grams.”*** However, in contrast to our 
patients, patients with eosinophilic 
gastroenteritis usually have a pro- 
longed course of relapse and remission 
and may require therapy with steroids 
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for control if elimination diets are 
therapeutically -unsuccessful.** 

Young children, especially boys, ini- 
tially observed with a recent onset of 
anorexia, emesis, or abdominal pain 
followed shortly by generalized edema 
should be suspected of having PLE 
due to gastric protein loss via 
enlarged rugae. Peripheral eosinophil- 
ia, absence of proteinuria, and a 
serum protein electrophoretic pattern 
displaying loss of all circulating pro- 
teins, with the possible exception of 
IgE, but disproportionate reduction of 
albumin and IgG,*** seem to 
strengthen the diagnostic evidence. 
Proof rests on the upper GI tract 
roentgenographic series, which dem- 
onstrates enlarged gastric rugae with- 
out notable small-bowel findings. Vi- 
ral cultures and serology should be 
obtained in all cases since three 
reported cases suggest a possible rela- 
tionship between the syndrome and 
CMV. Future insight into the etiology 
of this syndrome may be faciliated by 
gastroscopy and viral studies of gast- 
ric material. Full-thickness (opera- 
tive) gastric biopsies are not indicated 
unless the condition is unrelenting or 
a strong suspicion of neoplasm exists. 
The prognosis appears to be good 
since patients recover Within several 
weeks to months fromgonset of symp- 
toms without speciffe therapy. . 
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Rickets of Prematurity 


Supranormal Levels of Serum 1,25-Dihydroxyvitamin D 


Russell W. Chesney, MD; Alan J. Hamstra, MS; Hector F. DeLuca, MD 


è Rickets, hypocalcemia, hypophos- 
phatemia, and hyperparathyroidism were 
found in a low-birth-weight premature 
infant. The concentration of plasma calci- 
triol (1,25-dihydroxyvitamin D) was 145 
pg/mL. With additional exogenous calci- 
triol (37.5 ng/kg/24 hr) given for eight 
weeks, the biochemical abnormalities 
were corrected and healing of rickets was 
evident. Three months later, while receiv- 
ing only 400 IU of ergocalciferal daily, the 
patient had nofmal levels of serum cal- 
cium, phosphat ana alkaline phospha- 
tase with a seruncalcitriol concentration 
of 36 py/mL. These observations suggest 
that rickets of prematurity may involve a 
malabsorption of calcium and phospho- 
rus with an elevated calcitriol level 
needed to overcome this inadequate 
absorption. Additional doses of calcitriol 
may be of benefit in these infants, 
although it must be given carefully. Fur- 
thermore, the role of phosphate supple- 
mentation in these infants requires con- 
sideration. 

(Am J Dis Child 135:34-37, 1981) 


he biologically active metabolite 

of vitamin D, 1,25-dihydroxyvi- 
tamin D or calcitriol, is produced from 
vitamin D by two separate hydroxy- 
lation steps.’ Calcitriol has potent 
antirachitie activity and capacity for 
stimulating intestinal absorption of 
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calcium and phosphate. Since this 
compound also acts together with 
parathyroid hormone (PTH) to release 
calcium and phosphate from bone, it 
appears that the major biological role 
of calcitriol is to maintain the normal 
plasma concentration of these two 
divalent minerals.** It has been shown 
that disorders of mineralization in 
children, including uremia,’ hypo- 
phosphatemic rickets, Fanconi’s 
syndrome,’ vitamin D-dependency 
rickets, hypoparathyroidism,’* pseu- 
dohypoparathyroidism,’ and glucocor- 
ticoid-induced osteopenia’? are assoc- 
iated with reduced concentrations of 
serum calcitriol. 

Rickets is not uncommon among 
low-birth-weight infants.''’* It has 
recently been appreciated that these 
infants have an increased dietary 
need for vitamin D,'''* calcium, and 
probably phosphate." The serum lev- 
els of 25-hydroxyvitamin D are fre- 
quently reduced in these rachitic 
infants." It is also assumed that the 
serum levels of calcitriol are reduced 
since this metabolite can cure rickets 
of prematurity when given therapeu- 
tically. * We describe an infant girl 
with severe rickets of prematurity 
despite vitamin D in her milk, supple- 
mental administration of 400 IU daily 
of ergocalciferol, and the presence of 
very high circulating levels of calci- 
triol. Additional calcitriol that was 
given exogenously led to rapid correc- 
tion of hypocalcemia and healing of 
her rickets. 


REPORT OF A CASE 


A girl was the second-born twin after a 
30-week gestation period. The first-born 
twin died after three days of cerebral 
hemorrhage, respiratory distress syn- 
drome, and necrotizing enterocolitis. The 
patient’s birth weight was 970 g, and she 
had mild respiratory distress syndrome. 
She was fed a modified cow’s-milk formula 
providing 0.67 calories/mL; she also 
received oral vitamin supplementation 
(providing 400 IU of ergtcalciferol daily) 
by the seventh day of life. She fed well and 
took increasing amounts of formula. She 
was discharged from the hospital at 2% 
months of age, at a weight of 2,250 g, 
following a relatively uncomplicated hospi- 
tal course. One week later, because of 
decreased motion of her arms and legs, 
with peculiar posturing of her legs, roent- 
genograms were obtained that slfowed 
florid rickets of her long bones, skull, and 
chest (Fig 1 and 2). At least 16 fractures 
were evident in her roentgenograms. 

She was transferred to the University of 
Wisconsin Hospitals, Madison, where the 
diagnosis of rickets was confirmed. Physi- 
cal examination showed craniotabes with a 
rachitic rosary of the chest. Her weight 
was 2,430 g and length was 48.5 em. Labo- 
ratory analysis of serum showed the fol- 
lowing values: calcium, 8.6 mg/dL; phos- 
phate, 4.2 to 4.5 mg/dL; alkaline phospha- 
tase, 1,383 IU/L; creatinine, 0.4 mg/dL; 
SGPT, 6 IU/L; SGOT, 33 IU/L; HCO,, 17.3 
mEq/L; and magnesium, 2.0 mEq/L. Her 
serum immunoreactive PTH concentration 
was 140 »LEq/mL (normal, < 40 »LEq/ 
mL). Urinary glucose was not found, but a 
24-hour urinalysis showed generalized ami- 
noaciduria with a glycine excretion rate of 
36 mg/24 hr. Calcitriol concentrations of 
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the patient and her mother are given in the 
Table. 

The patient was treated with 0.075 ug of 
calcitriol daily, and within three days her 
serum calcium level rose to 9.6 mg/dL and 
her phosphate level to 4.9 mg/dL (Fig 3). 
Calcitriol treatment was continued for 
eight weeks, at which time the serum 
calcium and phosphate concentrations 
were normal. Roentgenograms showed 
healing of rickets and resolution of frac- 
tures. The patient was then treated with 
400 IU daily of ergocalciferol. 

When examined five months after the 
start of calcitriol therapy and three months 
after receiving ergocalciferol alone, she 
had almost complete healing of her rickets, 
as shown by roentgenograms (Fig 1 and 2). 
The results of the laboratory studies are 
given in the Table. Her weight was 5,900 g 
and her length 63 cm. 

When examined at age 22 years, she was 
walking without evidence of leg bowing 
and her roentgenograms were normal. Her 
serum calcium, phosphate, and alkaline 
phosphatase concentrations were normal. 
Her length was 86 cm (tenth percentile for 
age) and her weight was 18,100 g (45th 
percentile for age). 


LABORATORY METHODS 


Serum 25-hydroxyvitamin D and calci- 
triol concentrations were measured by the 
method of Shepard et al in triplicate 
analyses. Immunoreactive PTH levels were 
determined by the method of Arnaud et 
al.“ Calcium, phosphate, alkaline phospha- 
tase, and other serum chemical values were 
determined by an automated analyzer 
technique. Urinary amino acids were mea- 
sured in a urine sample that was collected 
over ice using a metabolic mattress. Amino 
acid excretion was determined using an 
automated amino acid analyzer. Calcitriol 
was synthesized at the University of Wis- 
consin, Madison, and stored at —20 °C in 
propylene glycol.’ 


COMMENT 


This patient clearly had rickets of 
prematurity." Her mother had ade- 
quate nutrition during pregnancy as 
assessed by a dietary history and, 
when the patient was found to have 
rickets, her mother had normal levels 
of serum calcium, phosphate, 25- 
hydroxyvitamin D, calcitriol, and im- 
munoreactive PTH. There was no evi- 
dence of hepatitis in this infant, and 
the finding that rickets did not reap- 
pear when ergocalciferol therapy was 
again restarted in a dose of only 400 
IU daily ruled out the diagnosis of 
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Fig 1.—Hand and wrist roentgenograms before (left) and after (right) treatment with 
calcitriol (0.075 yg daily) for eignt weeks and ergocalciferol (400 IU daily) for eight 


months. 





Fig 2.—Knee roentgenograms before (left) and after (right) treatment with calcitriol. 


autosomal recessive vitamin D-depen- 
dency rickets.™® At the age of 2'4 years 
this patient was normal, without leg 
bowing and with normal serum cal- 
cium and phosphate levels; thus, vita- 


min D-resistant rickets was ex- 
cluded.’ 

Because of studies in animals and 
man with nutritional rickets," re- 
duced circulating concentrations of 


Rickets—Chesney et al 35 






Variable 
Therapy 















Roentgenograms 


Serum calcium, mg/dL 









Serum phosphate, mg/dL 
Serum magnesium, mEq/L 


Immunoreactive parathyroid 
hormone, pLEq/mL < 40 


25-hydroxyvitamin D, ng/mL 


1,25-dihydroxyvitamin D, pg/ 
mL 


1.6-2.2 













Normal* 







9.5-10.5 (adult); 8.8-10.2 
(young child) 
3.0-4.0 (adult); 5.0-7.5 (infant) 


27 + 5 (SD) 
39 + 9 (SD) (adult); 33 + 5 
(young child) 


Laboratory Values From Our Patienf and Her Mother 


Mother, 
12/27/76 


None 
P ferol 


Normal 


Patient, 
12/27/76 





fractures 


1.9 2.0 


14 140 


*Indicates normal from University of Wisconsin Hospitals, Madison. 


calcitriol would be anticipated in 
rachitic neonates. Moreover, as in 
patients with nutritional rickets," cal- 
citriol therapy resulted in normaliza- 
tion of the serum concentrations of 
divalent minerals and _ roentgeno- 
graphic evidence of the resolution of 
rickets in our patient. Accordingly, 
the finding of “elevated” concentra- 
tions of serum calcitriol prior to treat- 
ment and in the face of florid rickets 
was surprising. Although hypophos- 
phatemia and hyperparathyroidism 
are the usual stimuli to augment calci- 
triol eo, in nutritional rickets 
subnormal cal@%riol levels would be 
anticipated. Interpretation of the cir- 
culating concentration of calcitriol in 
light of hypophosphatemia is proble- 
matic, but a value of 145 pg/mL is well 
beyond the range of normal values in 
children.** Persistent osteomalacia in 
light of normal calcitriol concentra- 
tions has been reported in a single 
adult patient.” There have also been 
several descriptions of patients with 
rickets, hypocalcemia, hypophospha- 
temia, and secondary hyperparathy- 
roidism who have normal renal! la- 
hydroxylase activity, but who appear 
to have end-organ unresponsiveness 
to vitamin D.” Plasma levels of cal- 
citriol in these patients are supranor- 
mal, and in one patient very large 
doses of calcitriol cured the rickets.*’ 
An additional finding in some of these 


22.23 


patients is total alopecia.”* 


Pathogenesis of Rickets in Infants 


The pathogenesis of rickets in low- 
birtħ-weight infants is complex and 
may involve the insufficient intake or 
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Fig 3.—Influence of calcitriol, given for eight weeks from Dec 12, 1976, to Feb 10, 1977; 
and ergocalciferol, given from Feb 21, 1977, to March 4, 1978, on serum calcium, 
phosphate, and alkaline phosphatase concentrations. 


absorption of phosphate, calcium, or 
vitamin D. Alternately, patients could 
have abnormal vitamin D metabolism 
or reduced concentrations of metabo- 
lites. Hoff et al’' point out that treat- 
ment with 400 IU of ergocalciferol 
daily may not normalize 25-hydroxy- 
vitamin D concentrations. Unfortu- 
nately, the circulating levels of 
25-hydroxyvitamin D were not mea- 
sured in our patient. Recently, it has 


been emphasized that  low-birth- 
weight infants may need greater cal- 
cium’? and phosphate” content in 
their diet than is available in commer- 
cial modified cow’s-milk formula or in 
human breast milk, Certainly, there is 
a need in the growing low-birth- 
weight infant for sufficient calcium 
and phosphate to assure normal bone 
mineralization.” Calcium supplemen- 
tation of commercial formula feedings 
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may be required, and breast milk 
probably has insufficient phosphate 
content. Accordingly, it is possible 
that hypocalcemia, hypophosphate- 
mia, and rickets could be reversed by 
increased calcium and phosphate di- 
etary intake in these infants. 

Our patient had rickets despite a 
calcitriol concentration of 145 pg/mL, 
much higher than our reported normal 
value in young children (13 months to 
3 years) of 35 + 2 pg/mL (SE). Rick- 
ets in premature infants with “ele- 
vated” levels of calcitriol have been 
described at least twice previously.’**° 
Rowe et al found hypophosphatemic 
rickets in a premature infant fed 
breast milk exclusively. This patient 
had extremely elevated levels of calci- 
triol (> 200 pg/mL), probably related 
to the hypophosphatemia and pre- 
sumed intracellular phosphate deple- 
tion. Another study examined seven 
low-birth-weight infants who had 
rickets.” These infants had reduced 
mineral content of bone for their age 
and elevated PTH concentrations. 
After treatment of these infants with 
a calcium-supplemented formula 
(1,260 mg/L), the serum PTH level 
fell, phosphate level rose, and alkaline 
phosphatase activity declined. Calci- 
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triol congentrations, which were su- 
pranormal, fell into the normal range, 
as was found in our patient. Steichen 
et al” suggested that the osteopenia 
or rickets of premature ,infants 
reflects deficient calcium and phos- 
phate intake, rather than calcitriol 
deficiency. They attributed the in- 
creased serum concentration of cal- 
citriol to hypophosphatemia. With 
higher calcitriol levels, intestinal cal- 
cium and phosphate absorption could 
occur. 


Treatment of Rickets 


We treated our patient with calci- 
triol alone, since we originally as- 
sumed that calcitriol levels would be 
reduced. The observation in our 
patient that exogenous calcitriol in a 
dosage of 37.5 ng/kg/24 hr corrected 
hypocalcemia and hypophosphatemia, 
lowered alkaline phosphatase activity, 
and healed bone lesions suggests other 
possible factors. First, the gastroin- 
testinal absorption of calcium and 
phosphate could be inadequate despite 
elevated levels of calcitriol. It is possi- 
ble that the intestine of premature 
neonates is not as sensitive to calci- 
triol action as is that of term neonates 
or older children. Only after the provi- 
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sion of additional calcitriol did bone 
healing occur; this was probably 
related to increased absorption of 
divalent minerals. A second possibility 
is that oral calcitriol can bind directly 
with the intestine and act locally to 
increase absorption of calcium and 
phosphate. Third, increased intake of 
milk could have provided more calcium 
and phosphate for absorption, but the 
diet in our patient did not include 
calcium and phosphate supplementa- 
tion. These data do not indicate which 
hypothesis is correct, but they do pro- 
vide evidence in a single case that 
exogenous calcitriol therapy without 
additional calcium or phosphate sup- 
plementation may heal rickets of pre- 
maturity. 
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Water Intoxication Secondary 


to Feeding Mismanagement 


_ A Preventable Form of Familial Seizure Disorder in Infants 
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è Water intoxication with seizures sec- 
ondary to excessive fluid ingestion oc- 
curred in four apparently healthy infants 
in two families; also review five pre- 
viously reported casts. 

(Am J Dis Child 135:38-41, 1981) 





, 3 jotan with serum sodium 
concentrations less than 130 
mEq/L, may be the result of antidi- 
uretic hormone (ADH) release, ADH- 
like effects, excessive free water 
intake, or excessive sodium loss. 
Reduction in serum sodium concentra- 
tion, especially if it occurs rapidly, can 
result in irritability and confusion fol- 
lowed by lethargy, coma, and general- 
ized convulsions. Death may ensue 
unless proper treatment is given. 
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These signs and symptoms are appar- 
ently caused by the movement of fluid 
from the extracellular space into the 
relatively more hypertonic cell. 

Water intoxication in situations 
involving ADH release or ADH-like 
effects is associated with a high uri- 
nary specific gravity. When it is due 
to excessive water ingestion, however, 
the urinary specific gravity is low. 

Over a three-month period, two 
infants in one family and a third 
infant in a second family were seen 
with convulsions secondary to water 
intoxication associated with excessive 
water intake. A sibling in the second 
family, who had been hospitalized as 
an infant two years previously, was 
thought to have had the same problem 
on subsequent review of the hospital 
chart. 


REPORT OF CASES 


Case 1.—An 8-month-old male infant, 
born by breech presentation after a 34- 
week gestation, was the second twin, 
weighing 2,190 g. Apgar scores had been 7 
and 8 at one and five minutes, respectively. 
Neonatal problems included mild respirato- 
ry distress and hyperbilirubinemia. Since 


that time, he had been healthy and had not 
had seizures. The reported diet consisted of 
“Similac [a commercially prepared homo- 
genized modified milk product] with iron,” 
fruit juices, water, and some table food. De- 
spite frequent postprandial vomiting, he 
was thriving. He lived with his two siblings 
and 19-year-old mother, who was unmarried, 
unemployed, and receiving welfare. 

At the age of 5 months, he was found 
“foaming at the mouth” with clonic move- 
ments of the right leg and upper extremi- 
ties, which stopped spontaneously but 
recurred in the hospital. The rectal temper- 
ature was 35.6 °C, heart rate, 126 beats per 
minute, and respiratory rate, 46/min. 
Weight, length, and head circumference 
were all below the fifth percentile for age. 
Initially, he responded only to pain; howev- 
er, he soon awakened but was lethargic. 
Results of neurologic examination were 
normal. The initial serum levels were as 
follows: sodium, 121 mEq/L; carbon diox- 
ide, 16 mEq/L; chloride, 88 mEq/L; and 
glucose, 150 mg/dL. Urine specific gravity 
was 1.002 (Table). The lumbar puncture 
produced bloody CSF (thought to be the 
result of trauma) with a glucose concentra- 
tion of 108 mg/dL. 

The infant was given an intravenous 
(IV) dose of phenobarbital sodium, 10 mg/ 
kg, supplemented by paraldehyde and a 
maintenance dosage of phenobarbital sodi-, 
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um, 5 mg/kg/day. He received 5% dextrose 


An 77mM sodium chloride at a rate of 800 


mL/sq m/day during the first six hours. 
An EEG showed generalized slowing. 
Weight loss was 525 g over 12 hours, and 
serum electrolyte levels returned to the 
normal range. He had no seizures for the 
duration of his four-day hospital course 
and was discharged with the diagnosis of 
seizure disorder with instructions for 
maintenance oral phenobarbital. 

Three weeks later he had another tono- 
clonic seizure, which stopped spontaneous- 
ly in the emergency room. The mother 
stated that she had forgotten to give his 
dose of phenobarbital three hours previous- 
ly. Dietary history revealed that fluids 
totaling 2,100 to 4,000 mL/sq m/day were 
given at intervals and that additional 
water was given with each feeding as a 
pacifier. Weight was 5,860 g; rectal tem- 
perature, 35 °C; heart rate, 140 beats per 
minute; respiratory rate, 32/min; and blood 
pressure (BP), 90/60 mm Hg. The serum 
levels were as follows: sodium, 117 mEq/L; 
chloride, 82 mEq/L; and glucose, 162 mg/ 
dL. The urine specific gravity was 1.004 
(Table). The CSF contained glucose, 193 
mg/dL, but was otherwise normal. The 
WBC count was 21,100/cu mm. 

The infant’s fluid intake was restricted. 
He was given 7mM sodium bicarbonate 
and 17mM sodium chloride (8% solution) 
intravenously and then was treated for 24 
hours with IV 5% dextrose in 77mM sodium 
chloride at a rate of 1,000 mL/sq m/day, 
with potassium chloride added to provide 


Clinical and Laboratory Data in Nine Cases of Voluntary Water Intoxication 


Rectal 
Tempera- 
ture, °C 
Present series 
Case 1 
First 
admission 


Second 
admission 


Third 
admission 


Case 2 
Case 3 
Case 4 


Previously 
reported cases 
Case A’ 


Case B’ 
Case C' 
Case D' 


Case E? 
First 
admission 
Second 
admission 
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12mM/day. Urine volume was 10.7 mL/ 
kg/hr during the first eight hours, 4nd 
weight loss amounted to 300 g. Serum 
electrolyte levels were normal within 24 
hours. During 29 days in the hoşpital, he 
was subjected to extensive neurologic and 
endocrinologic evaluations. None showed 
an abnormality. Instruction on infant feed- 
ing was given the mother on discharge. 

Two weeks after discharge, the infant 
was again seen because of daily vomiting 
and increased frequency of urination. In 
the emergency room, he began to convulse. 
His twin sister had been observed earlier 
the same day with a similar acute onset of 
seizures. 

Rectal temperature was 35.3 °C, and 
weight, 6,820 g. Neurologic examination 
revealed 3+ deep tendon reflexes. The 
serum levels were as follows: sodium, 126 
mEq/L; and chloride, 85 mEq/L. Urine 
specific gravity was 1.004 (Table). The 
WBC count was 18,400/cu mm, with a 


normal differential count. Long-bone 
roentgenograms revealed no new or old 
fractures. 


The infant was given 3 mg of diazepam 
and 4mM sodium chloride as a 3% solution 
intravenously. This was followed by 5% 
dextrose in 77mM sodium chloride at a rate 
of 1,200 mL/sq m/day. Urine volume was 
9.4 mL/kg/hr during the first eight hours, 
and weight loss was 620 g. Socia! service 
investigation and dietary education of the 
mother were carried out. A public health 
nurse was scheduled for weekly family 
visits. The infant was discharged 14 days 


Serum 


Blood 
Pressure, 
mm Hg 


Carbon 
Dioxide, 
mEq/L 


Chloride, 
mEq/L 


Sodium, 
mEq/L 


80/60 
TERS ..:. 
160/80 


120/80 


126/88 


Glucose 
mg/dL 


after admission with normal serum elec; 
trolyte levels. 

Case 2.—The twin sister of patient 1 
weighed 1,820 g at birth. She suffered 
minimal respiratory distress during the 
newborn period and remained in the hospi- 
tal for one month. At 8 months of age, she 
was healthy and developmentally normal. 
The mother reported that the diet con- 
sisted of 200 to 250 mL of “Similac with 
iron” given four or five times daily with 
table food. Further details of the formula 
preparation were not disclosed. As much as 
three 250-mL bottles of water were given 
each day in addition to the diet. 

During a nap on the afternoon of admis- 
sion, she had a generalized tonic seizure 
lasting more than 20 minutes. The 
patient’s twin brother (case 1) had symp- 
toms later that day. 

She was an 8-month-old female infant 
with a rectal temperature of 37.2 °C, a 
heart rate of 132 beats per minute, a 
respiratory rate of 32/min, and a BP of 
90/62 mm Hg. Length and weight were 
below the fifth percentile, and the head 
circumference was between the fifth and 
the tenth percentile. Biceps and patellar 
deep tendon reflexes were 3+ and 4+, 
respectively. The serum levels were as fol- 
lows: sodium, 116 mEq/L; chloride, 83 
mEq/L; carbon dioxide, 11 mEq/L; and 
glucose, 268 mg/dL. Urine specific gravity 
was 1.002 (Table). The CSF, contained three 
red blood cells and ne rao per 
cubic millimeter and glucose concen- 
tration of 91 mg/dL. The WBC count was 


Admission 


Weight, g 
(Percentile) 


Urinary 
Specific 
Gravity 


Weight 
Loss With 
Diuresis, g 


5,400 (< 5) 
5,860 (< 5) 


6,820 (< 5) 
5,780 (< 5) 
4,650 (25) 
4,500 (30) 


4,760 (25) 
6,930 (50) 
6,130 (25) 





8,090 (75) 
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14,700/cu mm, with a normal differential 
count. 

The infant was given 1 mg of diazepam 
and 10mM sodium bicarbonate intrave- 
nously and 65 mg of phenobarbital sodium 
intramuscularly, followed by an infusion of 
5% dextrose in 77mM sodium chloride at a 
rate of 800 mL/sq m/day for eight hours 
with potassium chloride added to provide 
12mM/day. Serum electrolyte concentra- 
tions were normal after a diuresis of 10.3 
mL/kg/hr and a weight loss of 260 g. An 
EEG and roentgenograms of the long 
bones showed no abnormalities. Seizures 
did not recur during the 18-day hospitaliza- 
tion. 

Case 3.—A 10-week-old female infant 
was born at term after a normal vaginal 
delivery, weighing 3,520 g. She was healthy 
and developing normally. The reported diet 
consisted of up to 750 mL a day of “Similac 
with iron,” solid foods, and 250 mL of 
boiled water after meals and for irritabili- 
ty. The mother was 22 years old, unmar- 
ried, unemployed, and receiving welfare. 

On the day of admission, the infant had 
tonoclonic movements of all extremities 
and was treated with oxygen and suction- 
ing in the emergency room of another 
hospital. On transfer to our hospital, she 
appeared well hydrated, had a rectal tem- 
perature of 36.1 °C, a heart rate of 154 
beats per minute, a respiratory rate of 
36/min, and a BR of 72/40 mm Hg. Weight 
and head circunf€erence were in the 25th 
percentile, and h was in the 90th 
percentile. Occasional rales were heard in 
the left lung field. There were 3+ deep 
tendon reflexes. Initial serum levels were 
as follows: sodium, 124 mEq/L; chloride, 85 
mEq/L; carbon dioxide, 13.7 mEq/L; and 
glucose, 134 mg/dL. Urine specific gravity 
was 1.004 (Table). 

The infant was given 25 mg of phenobar- 
bital sodium, 0.5 mL of paraldehyde, and 62 
mM sodium chloride (4.5% solution) intra- 
venously over an eight-hour period. During 
that time her urine volume was 8.5 mL/ 
kg/hr and she lost 310 g in weight. She was 
then given a dilute solution of electrolytes 
intravenously (total cations, 48 mEq/L; 
dextrose, 5%). An EEG was normal and 
serum electrolyte concentrations returned 
to the normal range. Seizures did not recur 
during the five-day hospitalization. The 
mother was instructed in infant feeding 
techniques, and ferrous sulfate and pheno- 
barbital were prescribed. 

CasE 4.—A 6-week-old male infant (the 
younger brother of patient 3) was born at 
term after a normal vaginal delivery, 
pene 3,900 g. The infant had been 
developing appropriately for age without 
medical problems. His reported diet con- 
sisted of 250 mL of “diluted Similae with 
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iron” every two to three hours; Solid foods 
were given a6 tolerated. 

On the day of admission, the mother 
noted deviation of the eyes and shaking of 
the extremities lasting at least 30 minutes. 
Physical examination revealed an irritable, 
well-hydrated male infant with a rectal 
temperature of 34.8 °C, a heart rate of 160 
beats per minute, and a respiratory rate of 
30/min. Weight, length, and head circum- 
ference were all at the 30th percentile. 
There were 3+ deep tendon reflexes. The 
serum levels were as follows: sodium, 117 
mEq/L; chloride, 88 mEq/L; carbon diox- 
ide, 22 mEq/L; and glucose, 159 mg/dL. 
Urine specific gravity was 1.002 (Table). 

Thirty milligrams of phenobarbital sodi- 
um was given intramuscularly, followed by 
an IV infusion of 5% dextrose in 150mM 
sodium chloride at a rate of 1,200 mL/sq 
m/day. Eight hours later, the serum elec- 
trolyte levels were normal, and there was a 
weight loss of 360 g. He was discharged in 
five days, after the mother had been 
instructed in diet and feeding techniques. 

Patients 3 and 4, as well as their two 
older siblings, subsequently were commit- 
ted to the care of the Welfare Depart- 
ment’s Division of Family and Children’s 
Services Protective Unit after they were 
found nailed in a closet; they had bruises 
and secondarily infected dermatitis. They 
were later placed in foster homes, and the 
mother was arrested on charges of “child 
endangering.” Patient 3 is still in foster 
care, the other siblings are up for adoption, 
and the mother is receiving psychiatric 
care. 


COMMENT 


The four infants described were 
healthy prior to their first seizures, 
although the twins (cases 1 and 2) 
were not full-term and were small for 
gestational age. Both mothers were 
young and had little financial, emo- 
tional, or educational support. Three 
of the infants were receiving regular 
feedings of formula, but large 
amounts of water were given with or 
between feedings. The fourth child 
was receiving excessive amounts of a 
dilute formula. It is unfortunate that 
more details about the formula compo- 
sition and water supplementation 
were not available. 

On admission, serum sodium con- 
centrations ranged from 116 to 126 
mEq/L, and urinary specific gravities 
ranged from 1.002 to 1.004. Hypother- 
mia was present on admission in cases 
1, 3, and 4, and has been reported by 


others’* (Table). Two had a slight 
diastolic hypertension (cases 1 and 2) 
and two were normotensive. More 
marked hypertension has been noted 
by others'* (Table), presumably re- 
lated to hypervolemia. None of our 
patients were edematous, although 
this also has been reported by oth- 
ers.’* Hyperglycemia was present in 
all four of our patients and in one 
patient described in the literature,’ 
this being possibly related to stress. In 
the absence of hyperventilation, the 
low serum carbon dioxide content in 
three of these four patients and in 
four cases in the literature’ (Table) 
suggests a metabolic acidosis. 

In view of the history, the presence 
of hyponatremia and dilute urine, the 
weight loss after diuresis, and the 
absence of illness or medication that 
might cause ADH secretion, the sei- 
zures in our patients must be ascribed 
to water intoxication, the result of 
excessive free water intake. Excessive 
intake on a voluntary basis is usually 
considered to be psychogenic or neu- 
rogenic in origin but may occur in 
otherwise healthy infants given di- 
luted feedings deliberately or inadver- 
tently. Crumpacker and Kriel? have 
theorized that children will continue 
to drink fluids in order to sustain 
adequate nutritional intake. In addi- 
tion, they suggest that neglected 
infants are more likely to consume 
excessive fluids than are those receiv- 
ing appropriate attention.’ The occur- 
rence of water intoxication in two 
pairs of siblings, as reported here, 
suggests feeding mismanagement; 
however, a familial predisposition to 
water intoxication is not excluded. 

Reduction of free water intake will 
be adequate treatment for dilutional 
hyponatremia in most cases.’ If sei- 
zures are present, hypertonic saline 
solution can be used.’* Calculation of 
the amount of sodium necessary to 
produce a given rise in serum sodium 
concentration must take into consid- 
eration the shift in water that will be 
induced by the increase in extracellu- 
lar tonicity. The total amount of sodi- 
um needed to correct the hyponatre- 
mia is calculated by multiplying the 
total body water (60% of the body 
weight) by the increment in sodium 
concentration desired, expressed in* 
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milliequivalents per liter.‘ Usually an 
increase of 5 to 10 mEq/L will be suf- 
ficient to alleviate CNS symptoms. It is 
not necessary, and may be hazardous, to 
completely correct the hyponatremia 
rapidly. If the hyponatremiais dilution- 
al and not due to inappropriate ADH 
secretion, the symptoms will resolve 
within a few hours and, with proper 
feedings, will not recur. 

Three of the patients described 
received hypertonic saline solution to 
correct their hyponatremia (case 1 on 
the second and third admissions, cases 
2 and 3). Patient 1, on the first admis- 
sion, recovered quickly despite 
receiving a small amount of hypotonic 
sodium chloride solution. Patient 4 
likewise responded while receiving 
isotonic sodium chloride solution at a 
relatively low rate. Anticonvulsants 
are not necessary; phenobarbital was 
prescribed in case 3 and on the first 
admission of case 1 before the impor- 
tance of the clinical syndrome was 
fully appreciated. 

Once aware of this problem, the 
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clinician can easily suspect the diag- 
nosis. Clinical findings will include 
irritability, confusion, lethargy, con- 
vulsions, and/or coma. In addition, 
hypothermia, hypertension, hypergly- 
cemia, or edema may be present. 
Laboratory findings of a low serum 
sodium concentration (usually below 
125 mEq/L) and a low urine =pecific 
gravity (usually below 1.005), together 
with a history of excessive fluid 
intake, will confirm the diagnosis. In 
several of our patients, water intoxi- 
cation as the cause of their seizures 
was not suspected on admission to 
hospital, and histories of excessive 
free water intake were not sought or 
were not appreciated. 

Once the diagnosis is made, water 
restriction and, in selected cases, 
hypertonic saline infusion, will lead to 
resolution of CNS manifestations and 
correction of the electrolyte distur- 
bance. Education of the mother about 
proper infant feeding is necessary if 
the clinician is to prevent this form of 
childhood seizure disorder from recur- 
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ring in the same child or occurring in 
siblings. The potential importance of 
this form of water intoxication as a 
possible form of child abuse or neglect 
must not be overlooked. 
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Acute Mercury Vapor Poisoning 


Fatality in an Infant 


Maria E. Moutinho, MD; Ann L. Tompkins, RN; Thomas W. Rowland, MD; Bernabe B. Banson, MD; Anthony H. Jackson, MD 


è A 7-month-old girl succumbed to res- 
piratory failure following exposure to 
high-density mercury vapor produced by 
heating of the metal in the home. Her 
course typified inhalation mercury toxic 
reaction, which in its focus on pulmonary 
damage creates a clinical picture distinct 
from that of chronic and oral mercury 
poisoning. 

(Am J Dis C 5:42-44, 1981) 


oisoning from acute inhalation of 
high concentrations of mercury 
vapor usually involves industrial acci- 
dents' or home alchemy.** While rare 
in children, the fact that four of the 
five reported infants under age 3 
years died following such exposure 
attests to its severity in this age 
group.” s7 
This report describes a family’s 
accidental exposure to mercury fumes 
in the home that resulted in the death 
of a 7-month-old infant. It emphasizes 
the unique clinical and pathologic fea- 
tures of acute mercury poisoning by 
the inhalation route and raises ques- 
tions concerning proper pharmaco- 
logic management. 
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REPORT OF A CASE 


A 7-month-old girl, her father, and her 
3%-year-old brother were admitted to a 
local hospital with a 12-hour history of 
fever, vomiting, pallor, and dyspnea. In 
addition, the family’s 6-month-old kitten 
had died unexpectedly the evening prior to 
admission. Postmortem examination of the 
cat disclosed pleural effusions and diffuse 
pneumonitis. While her father and brother 
recovered over a two- to three-day period, 
the 7-month-old became increasingly 
dyspneic and was transferred to the Bay- 
state Medical Center, Springfield, Mass, 24 
hours later. 

Physical examination disclosed a well- 
nourished, pale, restless child in moderate 
respiratory distress. The temperature was 
38.2 °C rectally; respirations, 60/min; pulse 
rate, 200 beats per minute; and blood pres- 
sure, 82/40 mm Hg. Head, eyes, nose, and 
throat were unremarkable. Coarse breath 
sounds were evident bilaterally, but the 
lungs were otherwise clear, with good air 
entry. Heart sounds were dull, and a gallop 
rhythm was present. There were no mur- 
murs. The liver was palpable 3 em beneath 
the right costal margin, but the abdominal 
findings were otherwise normal. Motor 
tone and deep tendon reflexes were unre- 
markable. 

Initial laboratory data included a WBC 
count of 22,700/cu mm, with 56% polymor- 
phonuclear leukocytes, 9% band forms, 31% 
lymphocytes, and 4% monocytes. Hemoglo- 
bin concentration was 9.7 g/dL, with a 
hematocrit value of 28%. Platelet count was 
325,000/cu mm. Urinalysis demonstrated 
specific gravity of 1.028, glucose (3+), pro- 


tein (trace), and three to five WBCs and 
five to ten hyaline casts per high-power 
field. The serum sodium level was 139 
mEq/L; potassium level, 3.6 mEq/L; chlo- 
ride level, 101 mEq/L; and bicarbonate 
level, 20 mEq/L. An arterial blood sample 
with fraction of inspired oxygen (Fio.) of 
0.4 showed the following: pH, 7.52; Pco,, 23 
mm Hg; base excess, —3: and Po., 27 mm 
Hg. Other values were as follows: blood 
glucose, 322 mg/dL; BUN, 9 mg/dL; cal- 
cium, 9.1 mg/dL; total bilirubin, 0.7 mg/dL; 
lactic dehydrogenase, 760 mU/mL; SGOT, 
78 mU/mL,; and creatinine phosphokinase 
(CPK), 55 units/L. The CSF showed a 
protein concentration of 17 mg/dL and a 
glucose level of 156 mg/dL. No cells or 
organisms were seen. Cold agglutinif titer 
was 1:4. Chest roentgenogram demon- 
strated a mild increase in interstitial mark- 
ings, but no hyperinflation, consolidation, 
or atelectasis. The heart size was at the 
upper limits of normal. Electrocardiogram 
showed only nonspecific T-wave flatten- 
ing. An echocardiogram was unremark- 
able, with no evidence of pericardial effu- 
sion. 

The initial clinical impression was viral 
lower respiratory infection (zoonotic?) with 
possible myocardial involvement. Treat- 
ment with oxygen, chloramphenicol, gen- 
tamicin sulfate, digoxin, and furosemide 
was instituted. 

Further questioning of the mother dis- 
closed that on the evening of onset of the 
family’s symptoms, the patient’s father 
had been melting a metal presumed to be 
lead on the kitchen stove to fill a “billy 
club.” The patient and the cat were playing 
in the kitchen, and the older sibling was in 
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an adjacent room when black fumes began 
filling the apartment. The windows were 
then opened, and the fumes disappeared. 
The mother, who had no symptoms, was 
not at home at the time of the incident. 
Shortly thereafter, “all the plants in the 
kitchen seemed to be dying,” and the fa- 
ther’s gold wedding band “turned white.” 

Blood lead level in the patient was 19 
pg/dL, and no erythrocyte basophilic stip- 
pling was evident. Urine screening test for 
heavy metals was negative. X-ray fluores- 
cent spectroscopic analysis showed the 
melted metal to be an amalgam of mercury 
and tin, with smaller amounts of lead and 
zinc. A mercury-vapor detector showed the 
metal to “evolve mercury vapors at room 
temperature well above the maximum 
range of the instrument.” 

Despite initially requiring an Fio, of 0.7 
for adjacent oxygenation, the child’s condi- 
tion rapidly improved with supportive 
therapy; on the third hospital day, an arte- 
rial blood sample showed the following 
values: Po,, 118 mm Hg; Pco,, 22 mm Hg; 
base excess, —13; and pH, 7.33 with Fio, of 
0.25. The lungs remained clear to ausculta- 
tion, and the gallop rhythm had disap- 
peared. Urinalysis findings were normal, 
and the hematocrit value had risen to 36%. 
The CPK isoenzymes demonstrated a small 
skeletal muscleband, but no heart band. 
Cerebrospinal fluid, blood, and urine cul- 
tures were sterile. A chest roentgenogram 
was unchanged. Despite this clinical 
improvement, the child refused to eat and 
intravenous alimentation was started. 

Over the next three days, oxygen 
requirement gradually increased. The met- 
abolic acidosis persisted, and pulmonary 
interstitial markings became more promi- 
nent. On the sixth hospital day, the arterial 
Po, was 62 mm Hg; Pco., 24 mm Hg; pH, 
7.44: and base excess, —9, with Fio, of 0.5. 
Blood mercury level was 35 pg/L on the 
fourth day after exposure (normal, 0 pg/L). 
On the same day, urine mercury excretion 
was 400 pg /24 hr (normal, <30 pg/24 hr); 
on the fifth day, 130 pg/24 hr; and on the 
sixth day, 230 ug/24 hr. 

Methylprednisolone, sodium bicarbon- 
ate, and penicillamine therapy was begun. 
On the seventh hospital day, the child 
abruptly experienced increasing dyspnea 
leading to apnea, and a chest roentgeno- 
gram showed bilateral pneumothorax with 
complete collapse of right upper and left 
lower lobes. Despite adequate reexpansion 
with chest thoracostomy tubes, severe aci- 
dosis, coma, and seizure activity ensued, 
and she died six hours later. 

Abnormalities on postmortem examina- 
tion were confined almost exclusively to 
the lungs (Figure). Sections from all five 
lobes showed partial atelectasis with swell- 
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Microscopic lung sections show atelectasis, hemorrhage, prominent hyaline membrane 
formation, and epithelial swelling and hyperplasia with desquamation (hematoxylin- 
eosin, original magnification X 250). 


ing, focal atypical hyperplasia, and desqua- 
mation of the lining cells of the alveoli, 
alveolar ducts, and respiratory bronchioles. 
Hyaline membranes were present -hrough- 
out, most prominently in the right middle 
and left lower lobes. Intra-alveolar hemor- 
rhages were seen, mostly in the right 
lobes. 

Sections from the kidneys showed 
degenerative changes in the tubules of the 
cortex, with eosinophilic albuminous mate- 
rial in many of the lumina. The liver 
showed slight to moderate diffuse fatty 
changes. No other important histologic 
changes were evident. 

Mercury level in the lung was 5.2 ug/g; 
liver, 5.1 pg/g; kidney, 12.2 ug/g; and brain, 
2.9 ug/g. Screening for 13 other metals 
failed to show toxic levels. The concentra- 
tion of mercury in the lung of the family 
cat was 18 ng/g and in its kidney, 12 
ug/g. 


COMMENT 


Despite its rare occurrenee, com- 
bined case reports now provide a rea- 
sonably uniform clinical and Fistologi- 
cal picture of the effects of acute 
exposure to mercury vapor.'* 

The incident usually involves heat- 
ing of the metal in an enclosed space 
and is followed within hours by symp- 
toms of dyspnea, cough, fever, gas- 
trointestinal (GI) tract upset, and a 
metallic taste in the mouth. These 
may resolve quickly (“metal fume fe- 


ver’) or may progress to serious 
pulmonary involvement with necrotiz- 
ing bronchiolitis, pneumonitis, and 
pulmonary edema, often complicated 
by pneumothorax in fəal cases. Fre- 
quently these findi have been ini- 
tially confused with influenza or*other 
infectious respiratory disease. 

While toxic pulmonary effects 
usually resolve in two to seven days in 
adults, most small children have died 
following acute mercury-vapor inhala- 
tion. Matthes et al’ reported family 
exposure to high levels of toxic vapor 
after a home gas heater was coated 
with mercury-containing paint. Three 
children, all under 30 months of age, 
died, while the mother survived. 

Campbell’ described the death of a 
4-month-old girl after mercury fumes 
filled the kitchen from evaporation of 
the metal on a hot stove. Her parents 
were only mildly affected. 

Mortality from mercury-vapor poi- 
soning results from respiratory fail- 
ure. Postmortem examination of the 
lungs has shown severe erosions of 
bronchiolar epithelium, fibrin-rich al- 
veolar and interstitial fluid, exudation 
of inflammatory cells, and hyaline 


membrane formation.?*’ These path- Ni 


ologic findings are consistent with 
necrotizing bronchiolitis and damage 
to alveolocapillary walls, resulting in 
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obstructive airway disease.’ Of inter- 
est is the observation that, although 
high concentrations of mercury are 
present in other organ tissues, these 
patients show no clinical, laboratory, 
or histopathologic evidence of severe 
extrapulmonary effects of acute mer- 
cury inhalation. 

Our case report conforms to this 
clinicopathologic picture and empha- 
sizes the severe effect of mercury 
vapor on the narrow airways of 
infants. This child displayed an unex- 
plained bimodal clinical course of 
relapse following seeming initial re- 
covery, an observation noted in pre- 
vious cases.?" 

Mercury is a general protoplasmic 
poison, coagulating protein and block- 
ing the cellular metabolism of carbo- 
hydrates at the pyruvic acid level.’ 
This produces a persistent metabolic 
acidosis, as in this case. 

Although elemental mercury is vol- 
atile at room temperature,'' reported 
eases of acute inhalation poisoning 
have followed formation of visible 
fumes by heating the metal. Pulmo- 
nary toxicity may occur from mercuric 
oxide vapors,’ ẹwhich are more active 
than mercury because of deeper 
penetration into the respiratory tract. 
Absorption at the alveolar and bron- 
chiolar level causes capillary damage, 
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pulmonary edema, and desquamation 
and proliferation of airway surface 
cells, leading to obliteration of air 
spaces. This reaction is believed to be 
a direct localized irritant effect of the 
inhaled vapor.’ 

While long-term exposure to mercu- 
ry vapor leads to systemic toxic reac- 
tion, particularly in the CNS,” the 
damage from acute poisoning is 
almost entirely limited to the lung. 
The clinical picture of short-term mer- 
cury inhalation is also very different 
from the severe GI and renal involve- 
ment following ingestion of mercury 
salts." 

The efficacy of antidotal drug ther- 
apy in acute mercury-vapor poisoning 
is unclear. Chelating agents such as 
dimercaprol, penicillamine, and dieth- 
yldithiocarbamate sodium are effec- 
tive in augmenting urinary mercury 
excretion following ingestion of bi- 
chloride of mercury. Dimereaprol has 
also been useful in improving the clin- 
ical course following long-term expo- 
sure to mercury vapor.” 

There are too few patients treated 
by these agents to determine their 
effectiveness following short-term 
mercury inhalation. Since mercury 
vapor appears to exert its toxicity 
“topically” during absorption and not 
as a systemic poison, benefit from 
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chelation therapy might be minimal. 

Equally unclear is the role of early 
corticosteroid therapy. Because in- 
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Fatal Disseminated Herpes Simplex 
Virus Infection in a Healthy Child 


Joseph L. Auch Moedy, MD; Stephen J. Lerman, MD; Roberta J. White, MD 


eè A well-nourished, immunocompetent 
11-month-old boy died of disseminated 
herpes simplex virus infection that 
caused severe hepatic damage. Herpes 
simplex virus is rarely a cause of fulmi- 
nant hepatitis in a healthy person beyond 
the neonatal period. 

(Am J Dis Child 135:45-47, 1981) 


1 5 aria visceral herpes sim- 
plex virus infection has been 
described in neonates, children who 
were malnourished or recovering from 
measles or pertussis,'* patients with 
disseminated tuberculosis, thymic 
dysplasia, or extensive burns, pa- 
tients undergoing treatment with cor- 
ticosteroids and/or antimetabolites 
for asthma, leukemia,™'® Hodgkin’s 
disease," or pemphigus vulgaris, and 
in pregnant women.'™*™ These pa- 
tients have impaired resistance to 
infection because either physical bar- 
riers have been damaged or immuno- 
logic function is altered. 

We are reporting this case because 
disseminated visceral herpes simplex 
virus infection is rare in people who 
are healthy, well-nourished and 
beyond the neonatal period.''*:'* De- 
spite its rarity, herpes simplex virus 
infection needs to be considered in the 
differential diagnosis of fulminant 
hepatitis in this setting since poten- 
tially effective antiviral chemothera- 
py is available. 


REPORT OF A CASE 


On May 12, 1978, a fever developed in 
this 11-month-old boy. His physician diag- 
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nosed otitis media and treated him with 
ampicillin trihydrate and sulfamethoxa- 
zole. Because of continuing fever and 
increasing irritability, the patiemt was 
admitted to a community hospital two days 
later. 

The patient weighed 2.9 kg at birth 
(full-term pregnancy and normal delivery). 
His weight steadily increased at the tenth 
percentile and his development was nor- 
mal. He had been in excellent health except 
for two prior episodes of otitis media. He 
had received three doses of live atten- 
tuated polio vaccine without complication. 
A routine WBC count, obtained at 9 
months of age, was 9,300/cu mm with a 
normal differential cell count. The pa- 
tient’s mother had a history of reeurrent 
cold sores, the most recent of which 
occurred two weeks prior to the enset of 
the patient’s illness. 

Physical examination showed dull, red 
tympanic membranes, minimal eervical 
adenopathy, no oral lesions, and no nepato- 
splenomegaly. His WBC count was 6,100/ 
cu mm with 48% neutrophils, 43% lympho- 
cytes, 6% monocytes, 2% basophils, and 1% 
eosinophils. The patient’s hemoglobin level 
was 10.1 g/dL and the serum sodium con- 
centration was 132 mEq/L. Cerebrospinal 
fluid (CSF) contained 291 RBCs and two 
polymorphonuelear leukocytes per cubic 
millimeter, and normal glucose anc protein 
levels. Cultures of blood, urine, and CSF 
were negative for bacteria. 

The infant remained febrile and became 
progressively more obtund. On tne fifth 
hospital day, edema and massive hepato- 
megaly were noted. Laboratory studies 
disclosed the following values: SGOT, 7,260 
IU/L; SGPT, 2,090 IU/L; lactic éehydro- 
genase (LDH), 5,160 IU/L; bilirubin, 
direct/total, 0.36/0.46 mg/dL; ammonia, 34 
ug/dL; and glucose, 117 mg/dL. Liver- 
spleen scan revealed no focal defects. The 
following day, the SGOT concentration 
rose to 12,100 IU/L, SGPT concentration to 
2,740 IU/L, and LDH concentration to 
8,720 IU/L. Bilirubin and ammoria levels 
remained normal, but sodium ccncentra- 


tion declined to 120 mEq/L. Generalized 
seizures developed and the patient was 
transferred to the University of Nebraska 
Medical Center by air ambulance. 

On admission, the child was still having 
seizures and was oozing from venipuncture 
sites. Laboratory studies disclosed the fol- 
lowing values: hemoglobin, 5.6 g/dL; WBC 
count, 4,200/cu mm; platelet count, 112,000; 
prothrombin time, 34 s (control value, 12 s); 
partial thromboplastin time, 106 s (normal 
value, <43 s); fibrinogen, 35 mg/dL; total 
serum protein, 3.2 g/dL (albumin, 2.1 g/ 
dL); immunoglobulin levels, as shown by 
radial immunodiffusion, were normal for 
age: IgA, 389 mg/dL (normal, 320 to 1,250 
mg/dL); IgA, 88 mg/dL (normal, 20 to 100 
mg/dL); and IgM, 43 mg/d. (normal, 30 to 
220 mg/dL). Fibrin-spliiggtoducts were not 
measured. The patient’s bilirubin concen- 
tration was normal. Hepatitis B surface 
antigen was not detected in the patient’s 
serum. His antibody titer to cytomegalovi- 
rus, as shown by complement fixation, was 
1:4, his antibody titer to Epstein-Barr 
virus, as shown by the indirect fluorescence 
method was 1:10, and his neutralizing anti- 
body titer to herpes simplex virus was less 
than 1:8. His titers of neutralizing anti- 
body to poliovirus were 1:8, 1:32, and 1:32 
for types 1, 2, and 3. 

The patient was treated with packed 
RBCs, fresh frozen plasma, cryoprecipi- 
tate, and phenobarbital. Clotting studies 
improved and seizure activity subsided, but 
the patient remained comatose and his 
ammonia concentration rose to 150 pmole/ 
L. Jaundice was observed for the first time 
on the morning of the tenth day of illness. 
The infant died later that day. 

On postmortem examination, multiple 
shallow ulcerations at the gastroesopha- 
geal junction were observed. The liver 
weighed 387 g (normal weight, 305 + 81 g) 
and had a diffuse, red-yellow mottled 
appearance with multiple punctate and 
confluent hemorrhagic necrotic foci. The 
heart, thymus, spleen, pancreas, adrenal 
glands, and brain appeared normal at gross 
examination. 
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Electron micrograph of postmortem specimen of patient's liver. Chromatin is clumped at margin of hepatocyte 
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nucleus. There are many incomplete viral particles within nucleus. Complete viral particles, 200 nm in diameter with 
double-layered membrane and electron-dense core, are being extruded from nucleus into cytoplasm ( x 33,100). 


Patient* 


Zuelzer and Stulberg,' 


case 6 
Francis et al 39 yr 


Joseph and Vogt" 15 yr 


Current case 


*All four patients died. 
TNT indicates not tested. 
{LDH indicates lactic dehydrogenase. 


On microscopic examination, the esopha- 
geal ulcerations were seen to extend 
through the mucosa and were filled with 
fibrin and necrotic debris. These areas 
were surrounded by a mononuclear cell 
infiltrate and endothelial cells that con- 
tained intranuclear inclusion bodies. Sec- 
tions through the liver showed extensive 
necrosis without associated leukocytic re- 
action. At the margins of the necrotic 
areas, all stages of Cowdry’s type A inclu- 
sion bodies were present. Electron micros- 
copy showed that the nuclei of the hepato- 
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Herpes Simplex 


Virus Isolation 


— oO —_. 
Site Type 


Enzymes NT; anicteric 


SGOT, > 300 IU/L; LDH, 
> 600 IU/L; prothrombin, 
16 s; bilirubin, 0.09 mg/ 
100 mL; albumin, 2.8 g/dL 


SGOT, 12,100 IU/L; SGPT, 
2,740 IU/L; LDH, 8,720 IU/ 
L; prothrombin, 34 s; albu- 
min, 2.1 g/dL; ammonia, 
150 umole/L; icteric on 
the day he died 





cytes were packed with viral particles in 
various stages of assembly (consistent with 
herpes virus infection) (Figure). Herpes 
simplex virus type 1 was isolated from the 
liver. The adrenal cortex contained multi- 
ple microscopic foci of coagulation necrosis 
and intranuclear inclusion bodies: The 
brain, pancreas, and spleen showed no 
necrosis and no intranuclear inclusions. 
There were multiple areas of intra-alveolar 
hemorrhage and interstitial mononuclear 
cell infiltrates in the lungs, but no intranu- 
clear inclusions were noted. Mesenteric 


Immunologic Function 


WBC, 2,900/cu mm at onset; hilar 
glands reactive hyperplasia 

WBC, 1,000/cu mm at onset; PPD, pos- 
itive; IgG, 1,160 mg/dL; IgA, 110 mg/ 
dL; IgM, 90 mg/dL; lymph nodes ner- 
mal 

WBC, 9,300/cu mm at 9 mo of age; 
IgG, 389 mg/dL; IgA, 83 mg/dL; IgM, 
43 mg/dL; poliovirus antibody titer: 
type 1, 1:8; type 2, 1:32; type 3, 1:32; 
thymus present; lymph nodes normal 





lymph nodes, spleen, and Peyer’s patches 
of the small intestine had normal follicular 
architecture with abundant lymphocytes. 


COMMENT 


This patient probably acquired 
herpes simplex virus type 1 from his 
mother, who had recent cold sores. He 
lacked prior immunologic experience 
with this virus, as evidenced by a 
neutralizing antibody titer of less 
than 1:8. However, instead of asymp- ° 


Fatal Herpes Infection—Auch Moedy et al 


tomatic infection or gingivostomati- 
tis, fatal disseminated visceral infec- 
tion developed in the patient. This 
disease is marked by fulminant hepa- 
titis, deficiency of coagulation factors, 
thrombocytopenia, and a high mortali- 
ty. Hepatic and adrenal necrosis with 
Cowdrey’s type A inclusion bodies are 
so characteristic of this disease that it 
has often been labeled “hepatoadrenal 
necrosis.” Ulceration and intranuclear 
inclusion bodies at the lower esopha- 
gus are also a near-constant finding. 

Only three other cases of dissemi- 
nated visceral herpes simplex virus 
infection have been described in 
patients who were healthy, well-nour- 
ished, and beyond the neonatal peri- 
od'*:'® (Table). One of these patients 
was an adult, one was an adolescent, 
and two, including the patient de- 
scribed in this article, were young 
children. 

Stomatitis was present in the three 
other cases, but was absent in this 
case. Cutaneous vesicles, a diagnostic 
clue in some patients, were absent in 
all four cases. Hepatic damage was 
manifest by strikingly elevated levels 
of liver enzymes; jaundice was either 
absent or occurred minimally, late in 
the clinical course. Illness progressed 
rapidly in these patients and all four 
died; the time from hospital admission 
to death ranged from three to eight 
days. 

Good nutritional status was evident 
in general terms in the three previous- 
ly reported cases. This patient had 
shown steady growth and his weight 
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was in the tenth percentile. Low levels 
of serum albumin, noted during the 
course of illness in this and one of the 
other patients, probably reflecfed de- 
pressed synthesis due to massive 
hepatic necrosis, rather than malnu- 
trition. 

Normal immunologic function was 
inferred by the absence of recurrent 
systemic infections, but documenta- 
tion was variable. This patient had a 
normal WBC count two months before 
he became ill, an intact thymus, and 
normal lymph node architecture. He 
had normal levels of immunoglobulins 
and, moreover, responded to live at- 
tenuated poliovirus vaccination with 
specific and functional antibodies. No 
skin tests were performed. Two of the 
other patients had leukopenia during 
their illnesses (prior WBC counts not 
noted); one had normal levels of 
immunoglobulins, two had lymph node 
architecture that appeared normal, 
and one had a prior positive ?PD as 
evidence of intact T lymphocyte func- 
tion. 

Herpes simplex virus isolated from 
this patient was type 1, as it was in 
two other patients. Herpes simplex 
virus was isolated but not typed in the 
fourth patient. Visceral dissemination 
of herpes simplex virus generally 
occurs as a complication of primary 
infection, rather than reactivation of 
latent infection. This appeared to be 
true in this patient, but serologic stud- 
ies that would document primary 
infection were not performed in the 
other three patients. 
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CONCLUSION 


Herpes simplex virus infection 
needs to be considered in the differen- 
tial diagnosis of fulminant hepatitis, 
even in patients who are healthy, 
immunocompetent, and beyond the 
neonatal period. Although there are 
no clinical features that will consist- 
ently distinguish herpes simplex virus 
from other viral causes of fulminant 
hepatitis, recent exposure to someone 
with cold sores or the presence of 
gingivostomatitis or cutaneous vesi- 
cles should suggest herpes simplex 
virus as the causative agent. Prompt 
diagnostic confirmation by liver biop- 
sy, performed after correction of the 
patient’s coagulation abnormalities, 
would permit consideration of antivi- 
ral chemotherapy. Early administra- 
tion of adenine arabinoside (vidara- 
bine) has proven effective in herpes 
simplex virus encephalitis'’ and ap- 
peared promising in a preliminary 
study of disseminated disease in neo- 
nates.'* However, controlled studies of 
vidarabine for treatment of dissemi- 
nated herpes simplex virus infection 
in either neonates or older individuals 
have not been reported. 
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Cell-Mediated Immune 
Responsiveness to Measles 


Its Occurrence as a Result of Naturally Acquired or Vaccine-Induced Infection 


and in Infants of Immune Mothers 


Marie R. Gallagher, PhD; Robert Welliver, MD; Tatsuru Yamanaka, MD: 
Bernard Eisenberg, MD; Martha Sun; Pearay L. Ogra, MD 


® Studies of cell-mediated immunity 
(CMI) to measles were carried out in 
patients with natural measles infection, in 
recipients of live measles vaccine, and in 
umbilical cord blood specimens from 
infants of mothers who were seropositive 
for measles. Evidence of CMI to measles 
was found in 100% of patients with natural 
infection but in only 62% of vaccine recipi- 
ents and, interestingly, in 40% of umbilical 
cord blood specimens. Eight of these 
infants were subsequently studied at 4 to 
5 months of age, at which time evidence 
of measles CMI was still detectable in 
three. Sufficient stimulation of cell- 
mediated immune mechanisms may be a 
prerequisite for the development of life- 
long immunity to measles. The effect of 
congenitally acquired CMI to measles on 
the outcome of immunization or of expo- 
sure to ansias during the first 
year of life remains to be determined. 

(Am J Dis Child 135:48-51, 1981) 


revious studies have demon- 

strated the appearance of mea- 
sles-specific antibody, as well as cell- 
mediated immune (CMI) responses, 
following naturally acquired or vac- 
cine-induced viral infection.’ Based 
on studies in immune-deficient pa- 
tients, it is well known that CMI 
responses play an important role in 
recovery from and, possibly, preven- 
tion of natural measles.*’ Earlier 
studies of patients with atypical mea- 
sles suggested that CMI hyperrespon- 
siveness induced by previous adminis- 
tration of inactivated measles vaccine 
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plays an important role in the patho- 
genesis of this severe form of measles 
infection.*" 

A few reports have suggested that 
fetal lymphocytes may be sensitized 
by an as yet unrecognized mechanism 
to such antigens as PPD, streptolysin 
O (SLO), pneumococcus, and herpes, 
influenza, and vaccinia viruses." 
Little information exists concerning 
the occurrence of such sensitization of 
fetal lymphocytes to measles antigen 
or its potential effects, either on the 
response to measles vaccination or to 
natural measles infection. 

One report by Field and Caspary” 
described the lymphocyte reactivity of 
newborn infants and their mothers to 
a number of antigens, predominantly 
those extracted from maternal tu- 
mors. Two mother-newborn pairs 
demonstrated lymphocyte reactivity 
to measles virus as measured by an 
electrophoretic macrophage migration 
system. In this study, there was a high 
correlation of reactivity between 
mother and infant for all antigens 
tested. The authors estimated that 
responses of lymphocytes of the 
infant were approximately half as 
great as those of the mother. 

Our studies were undertaken to pro- 
vide a comparative evaluation of T- 
cell reactivity to measles antigen 
after natural infection or immuniza- 
tion with live attenuated measles vac- 
cine. In addition, we attempted to 
determine the presence and specifici- 
ty of such reactivity in umbilical cord 
blood lymphocytes. 


PATIENTS AND METHODS 
Study Population 


The study population consisted of the 
following groups of persons: group 1 was 
made up of ten subjects ranging in age 
from 5 to 35 years in whom natural measles 


infection had developed. The infection was 
documented by a fourfold or greater 
increase in measles hemagglutination inhi- 
bition (HI) antibody titers and/or by clini- 
cal diagnosis by one of us (B.E.). Four of 
these subjects had received live measles 
vaccine at or before 12 months of age, 
approximately three to ten years prior to 
infection with natural measles. The other 
six subjects had not received measles vac- 
cine. Group 2 consisted of 16 subjects, 5 to 
20 years of age, who had been immunized 
with live measles vaccine during the past 
two years. Group 3 consisted of 12 mother- 
infant pairs. Eleven of these mother-infant 
pairs were seropositive, and one pair was 
seronegative, for measles antibody at the 
time of the birth of the infant. In addition, 
25 random umbilical cord blood specimens 
were collected. d 


Viral Antigens 


Measles virus antigen, grown in Vero 
cells, was purchased. Crude antigen was 
prepared from infected tissue-culture cells 
by freezing and thawing twice to disrupt 
cells. After centrifugation, supernatant 
fluids were collected for use as viral anti- 
gen. Control antigen was obtained By sim- 
ilar processing of uninfected cells. A stock 
strain of Newcastle disease virus (NDV) 
was grown in 9- to 11-day-old embryonated 
hen eggs. Allantoic fluids from NDV- 
infected and uninfected eggs were cleared 
by centrifugation and used as control anti- 
gen. Aliquots of measles and NDV anti- 
gens were inactivated by repeated freeze- 
thaw cycles and ultraviolet-light irradia- 
tion before each assay. 


Measles Antibody Determination 


Measles HI titers were determined by 
the method of Rosen’ except that treat- 
ment of sera with kaolin suspension for 
removal of nonspecific inhibitors was omit- 
ted. 


Lymphocyte Transformation 
(LTF Assay) 


Lymphoproliferative responses to phyto- 


hemagglutinin (PHA) and measles antigen e 
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were determined using the whole-blood 
microtiter method described by Pauly and 
Han“ and further modified in our laborato- 
ry." In brief, whole blood was diluted 1:15 
in serum-free RPMI 1640 medium. Tripli- 
cate cultures of whole blood cells with an 
approximate lymphocyte concentration of 
1 x 10°/mL were incubated with either 
medium alone, with PHA-M or with multi- 
ple dilutions of inactivated measles or 
NDV antigens in 5% CO, at 37 °C for six 
and seven days. Cells were then labelled for 
18 hours with 0.2 pCi of tritiated thymidine 
before washing with 3% trichloroacetic acid 
and harvesting on a multiple automatic 
sample harvester. The radioactivity was 
assayed in a liquid scintillation counter. 
Results were expressed as stimulation 
index (SI) or the ratio of counts per minute 
in viral-antigen-stimulated to control-anti- 
gen-stimulated cultures. An SI greater 
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Fig 1.—Relationship of measles lympho- 
cyte transformation response to measles 
hemagglutination inhibition titer of corre- 
sponding serum sample. Data from vac- 
cine recipients, from patients naturally 
infected with measles, and from sera and 
lymphocytes of umbilical cord blood spec- 
imens are included. 





than or equal to 3 was interpreted as 
indicating the presence of CMI*to measles. 
Lymphoproliferative responses in whole- 
blood culture assay systems were compared 
with responses measured in T lymphocytes 
separated by rosette formation with sheep 
erythrocytes. The proliferative responses 
observed in whole-blood cultures closely 
paralleled the responses observed in sepa- 
rated rosette-forming T cells, as has been 
previously demonstrated for other viral 
antigens.’ " 


RESULTS 
Measles: LTF Responses 
and HI Titer 


The lymphoproliferative response 
in samples from each subject was com- 
pared with the measles HI antibody 
titer of the corresponding serum spec- 
imen, shown in Fig 1. Data in this 
figure include results obtained from 
vaccine recipients, from patients with 
natural measles, and from lympho- 
cytes and sera from umbilical cord 
blood specimens. The mean SI in lym- 
phocytes from seronegative subjects 
was 2.1, whereas the mean SI in lym- 
phocytes from seropositive subjects 
was 6.6. However, the magnitude of 
lymphoproliferative response to mea- 
sles did not correlate with the magni- 
tude of measles antibody titers. 


Lymphoproliferative Responses 


Measles Vaccination or Natural Infec- 
tion.—The lymphoproliferative re- 
sponses to measles antigen in recipi- 
ents of measles vaccine was compared 
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response to type of measles antigen exposure. Stimulation index 


of > 3 was taken as evidence of presence of measiles-specific 


cell-mediated immunity. 
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Measles 
Antibody Positive 


Fig 3.—Measles and Newcastle disease virus (NDV) lymphocyte 





with that of subjects who had under- 


gone natural infection with measles. 
Results are shown in Fig 2. All nine 
patients who were naturally infected 
were seropositive and demonstrated 
marked lymphocyte reactivity to mea- 
sles. Of 16 vaccinees, 11 were seroposi- 
tive. Of these 11, nine had positive 
LTF responses. Overall, therefore, 18 
of 20 seropositive subjects had evi- 
dence of measles CMI. Of five sero- 
negative subjects (all vaccinees), four 
had negative LTF responses. 

Measles in Umbilical Cord Blood 
Samples.—Thirty-seven umbilical cord 
blood specimens were tested for mea- 
sles LTF activity. Thirty-two of these 
samples had measles HI antibody 
detected in their serum. These data, 
presented in Fig 3, show that of these 
32, 14 (44%) had positive LTF response 
to measles. Of five specimens with 
undetectable serum measles antibody, 
only one had a positive LTF response 
(SI, 3.1). Seven umbilical cord blood 
specimens, two of which had positive 
measles LTF responses, had negative 
LTF responses when tested with NDV 
antigen. 

12 Mother-Infant Pairs.—The obser- 
vation of LTF reactivity to measles 
but not to NDV a A in umbilical 
cord blood specimens suggested the 
possible occurrence of transplacental 
transfer of measles-specific cellular 
immunity to some normal neonates. 
Therefore, an attempt was made to 
examine the nature of measles lym- 
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Lymphocyte Transformation 
Response to Measles Antigen 
in Mother-Infant Pairs* 


Stimulation Index 


Subject No. 


Maternal Infant 





*Italics indicate positive response. 


phoproliferative reactivity in a group 
of 12 mother-infant pairs (Table 1). 
The mothers had positive lympho- 
proliferative responses to measles 
antigen. Six of their infants were 
found to have positive measles LTF 
responses. The SIs in infants were 
generally lower than in their mothers. 
All mother-infant pairs were seroposi- 
tive for measles antibody except pair 
12, in which both the mother and 
infant were seronegative, though 
both demonstrated positive LTF re- 


sponses. 
peMetence of 
Lymphoproliferative Response 


An attempt was made to determine 
the duration of persistence of measles 
LTF reactivity acquired transplacen- 
tally. Eight newborns were followed 
up for ten to 22 weeks after birth; 
sequential LTF responses are shown 
in Fig 4. The HI titers determined on 
the same specimens are also indicated. 
Three subjects continued to demon- 
strate lymphoproliferative reactivity 
to measles antigen at 14 to 22 weeks of 
age. 


COMMENT 


The results of the present study 
demonstrate the development of CMI 
to measles following natural measles 
infection or vaccination. All of our 
subjects with a history of natural 
measles were measles seropositive 
and had evidence of CMI to measles 
virus. Conversely, evidence of CMI to 
measles developed in only 62% (10/16) 
of measles vaccine recipients. Most of 
these patients were also seronegative 
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Fig 4.—Persistence of congenitally ac- 
quired lymphoproliferative response to 
measles antigen in infants. 


for measles, suggesting that vaccina- 
tion had been unsuccessful. All had 
been vaccinated at 9 to 12 months of 
age. There was good correlation 
between the presence and absence of 
CMI and serum antibody to measles in 
vaccine recipients and patients who 
had had natural measles. Serum of 
nine of 16 vaccinees was positive for 
measles CMI. Serum of these nine 
subjects was also positive for measles 
antibody. One vaccinee with an HI 
titer less than 8 had a positive LTF 
response. It is possible that this sub- 
ject had a very low titer of measles 
antibody. Two seropositive vaccinees 
had negative LTF responses. Overall, 
an 80% to 90% correlation between 
presence and absence of CMI and 
antibody to measles was observed. 
These data suggest that the lympho- 
cyte reactivity we observed was mea- 
sles specific. 

It is currently believed that immu- 
nity to measles is attained by the 
development in the respiratory tract 
of specific secretory antibody that 
may neutralize the virus and prevent 
replication’ or by the development of 
serum antibody that suppresses the 
viremic phase of illness.'’ Children 
with agammaglobulinemia recover 
from natural measles normally and 
are apparently immune to reinfection 
despite the absence of detectable 
serum antibody to measles.’ Children 
with CMI deficits experience severe 
or even fatal illness on natural mea- 
sles infection.’ Cell-mediated immune 
mechanisms may contribute to recov- 
ery from primary infection by lysis of 
infected cells.’ The experiments of 


nature described above suggest that 
CMI may play as important a role as 
antibody in immunity to measles. Our 
data, obtained from vaccinees and 
patients with natural measles infec- 
tion, suggest, in addition, that suffi- 
cient stimulation of CMI mechanisms 
may be a prerequisite for the develop- 
ment and persistence of measles anti- 
body. 

Of interest is the finding of height- 
ened lymphocyte reactivity to measles 
in samples of umbilical cord blood 
lymphocytes. Fifteen of 37 (40%) 
umbilical cord blood specimens tested 
showed notable lymphoproliferative 
responses following incubation with 
measles antigen. Several reports have 
described lymphocyte reactivity in 
umbilical cord cells to a variety of 
antigens.'’** In one study, approxi- 
mately 30% of umbilical cord blood 
samples gave evidence of lymphocyte 
reactivity to a number of common 
antigens sueh as SLO and pneumococ- 
cus and also to agents such as 2, 
4-dinitrophenol-keyhole limpet hemo- 
cyanin (DNP-KLH) and KLH alone. It 
seems unlikely that the mothers would 
have had contact with the latter two 
antigens, though we.speculated that 
previous sensitization with the DNP 
conjugate could have resulted from 
contact with nitrosubstituted benzene 
compounds found in dyes, herbicides, 
and insecticides. In other studies of 
blood specimens from mother-infant 
pairs, lymphocytes from the infant 
have occasionally been observed to 
proliferate in response to antigens 
that did not stimulate maternal lym- 
phocytes.'*'* In all of these studies, 
the possibility of a nonspecific mito- 
genic effect of antigens on fetal lym- 
phocytes or of false-positive responses 
could not be excluded. We believe that 
the responsiveness observed in umbili- 
cal cord lymphocytes in our study was 
measles specific for several reasons. 
The current study included 12 mother- 
infant pairs in which all the mothers 
and 50% of the infants had positive 
LTF responses to. measles. The reac- 
tivity in umbilical cord lymphocytes 
also was generally less than that 
observed in maternal lymphocytes. 
Finally, stimulation of umbilical cord 
lymphocytes with NDV, a virus simi- 
lar to measles but nonpathogenic for 
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humans, gave negative results. 

The possibility that maternal lym- 
phocytes in the umbilical cord blood 
may be responsible for observed lym- 
phoproliferative responses has been 
considered.: In these reports, chro- 
mosomal studies have shown that the 
lymphocytes undergoing transforma- 
tion were those of the infant." Fur- 
thermore, Olding and Oldstone” 
found that adding neonatal lympho- 
cytes to mitogen-stimulated cultures 
Ofgmaternal lymphocytes resulted in 
a EN of the normal reactivity 
of maternal cells to mitogen. These 
studies suggest that the measles-spe- 
cific responses in umbilical cord blood 
cells is not due to proliferation of 
maternal lymphocytes. Apparently, 
the umbilical cord blood responses in 
our studies reflect either prenatal sen- 
sitization of fetal lymphocytes with 
measles virus antigen passed trans- 
placentally or transfer of soluble 
mediators of T-cell immunity from 
mother to infant. Proliferation of 
maternal lymphocytes or of subcellu- 


1. Krugman S, Giles JP, Friedman H, et al: 
Studies on immunity to measles. J Pediatr 
66:471-488, 1965. 

2. Desai HM, Strashoon J, Wesley A: Cell- 
mediated immunity in measles using the leuko- 
cyte migration test. Int Arch Allergy Appl 
Immunol 57:312-316, 1978. 

3. Graziano KD, Ruckdeschel JC, Mardiney 
MR Jr: Cell-associated immunity to measles (ru- 
beola): The demonstration of in vitro lymphocyte 
tritiated thymidine incorporation in response to 
measlas complement fixation antigen. Clin 
Immunol 15:347-359, 1975. 

4. Chiba S, Yamanaka T, Nakao T: Detection 
of cell-mediated immunity to measles virus with 
“Cr release cytotoxic assay in patients with 
natural measles. Tohoku J Exp Med 112:285-288, 
1974. 

5. Fireman P, Friday G, Kumate J: Effect of 
measles vaccine on immunologic responsiveness, 
Pediatrics 43:264-272, 1969. 

6. Nahmias AJ, Griffith D, Salsbury C, et al: 
Thymic aplasia with lymphopenia, plasma cells, 
and normal immunoglobulins: Relation to mea- 
sles virus infection. JAMA 201:729-734, 1967. 

7. Good RA, Solomon JZ: Disturbances in gam- 
ma globulin synthesis as ‘experiments of nature.’ 
Pediatrics 18:109-149,1956. 


Am J Dis Child—Vol 135, Jan 1981 


lar components passed transplaeental- 


ly could not be ruled out. ` 

Evidence of CMI to measles, appar- 
ently acquired congenitally, persisted 
for several months in three of eight 
children followed up from birth. The 


potential importance of such prenatal | 


T-cell sensitization in determining the 
outcome of subsequent exposure of 
the infant to measles virus is un- 
known. Atypical measles is a severe 
form of illness occurring after natural 
infection with measles virus in pa- 
tients in whom CMI to meas.es, but 
not measles antibody, is present at the 
time of infection." The persistence of 
congenitally acquired lymphocyte sen- 
sitization to measles beyond a point 
when maternal antibody has declined 
to nonproteetive levels would place the 
infant in an immunologic situation 
analogous to that of an older patient 
experiencing atypical measles. That 
is, there is a preponderance of CMI 
relative to antibody at the onset of 
infection. Therefore, the persistence 
of congenitally acquired measles CMI 
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It is possible that persistence of 
measles CMI until the time of measles 
vaccination of the infant may affect 
the serologic response. In older chil- 


dren with atypical measles, antibody _ 


responses are accelerated when com- 
pared with responses following natu- 
ral infection of the immunologically 
unprimed host.” Therefore, one might 
expect greater antibody responses to 
be observed following vaccination of 


an infant with persistent CMI to mea- | 


sles acquired before birth. However, it 
is also possible that the presence of 
lymphocytes with virucidal capacities 
would result in early destruction of 
vaccine virus and in vaccine failure. 
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Comparative Toxicities 
of Methicillin and Nafcillin 


Walter Kitzing, MD; John D. Nelson, MD; Edgar Mohs, MD 


è In a prospective, randomized study, 


75 infants and children were treated with 


methicillin sodium and 74 were treated 
with nafcillin sodium. The two groups 
were comparable with regard to age, sex, 
duration of therapy, types of illnesses, 
etiologic bacteria, and bacteremia. Clini- 
cal responses were also comparable. The 
frequencies of fever, rash, eosinophilia, 


neutropenia, anemia, and abnormal he- — 
patic enzymes were the same in the two | 


groups. Two patients in each group had 
transient hematuria early in their course 
that resolved despite continued antibiotic 
therapy. Definite urologic toxic effect did 
not occur in patients who received naf- 
cillin, while four (5.3%) of the methicillin- 
treated patients were judged to have this 
complication. In addition, six patients 
(8%) who received methicillin had ques- 


_tionable evidence of urologic toxic effect. 
It is concluded that methicillin and naf- 


cillin have comparable clinical efficacy 
and adverse effects, with the exception 
that definite urologic toxic effect has been 
observed with nafcillin therapy. 

(Am J Dis CHIR 33:52-55, 1981) 


ee sodium and nafcillin 
sodium have been used effec- 
tively for many years in the treat- 
ment of Gram-positive coccal infec- 
tions in pediatric patients. Although 
nephropathy attributed to methicillin 
in adults was first reported in 1961,’ 
and in a child in 1964,’ this was 
thought to be a rare reaction until 
Sanjad et al reported in 1974 that 13 
of 80 children treated with methicillin 
for staphylococcal pneumonia or 
osteomyelitis had evidence of renal 
damage. The dosage used in most 
patients was greater than 200 mg/ 
kg/day. Feigin et al‘ argued that 
methicillin nephropathy was dose- 
related and stated that none of 275 
children who received 200 mg/kg/day 
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or less had nephropathy. On the other 
hand, Border et al? suggested a hyper- 
sensitivity basis for methicillin ne- 
phropathy by demonstrating antitub- 
ular basement membrane antibodies 
in a patient. 

In a retrospective review of 124 
children treated with methicillin for 
ten days or longer, Yow et al’ found 
microscopic hematuria in 8% and gross 
hematuria in 4%. A prospective eval- 
uation by Sarff and McCracken’ 
revealed four of 117 patients (3.4%) 
with hematuria and other manifesta- 
tions of toxicity and an additional 11 
children (9.4%) whom they believed 
had questionable toxicity. When renal 
biopsy specimens have been obtained, 
they consistently show interstitial 
nephritis and occasionally glomerular 
or vascular lesions.* Some reports of 
purported nephropathy may actually 
have been hemorrhagic cystitis." 

To our knowledge, there is only one 
report of possible nephrotoxicity at- 
tributed to nafcillin,’® and that case is 
not well documented. However, naf- 
cillin has been incriminated as a cause 
of reversible neutropenia in adults'™'? 
and children." 

Kancir et al'* reported a partially 
prospective comparison of adverse 
reactions to the two drugs in adults, 
but to our knowledge there has been 
no previous prospective, controlled, 
comparative study of methicillin and 
nafcillin toxic reactions in pediatric 
patients. 


SUBJECTS AND METHODS 


Patients were infants and children hos- 
pitalized between March 1977 and April 
1979 at the Hospital Nacional de Ninos “Dr 
Carlos Saenz Herrera” in San José, Costa 
Rica, for treatment of presumed staphylo- 
eoccal infection. Signed, informed consent 
was obtained from parents. To randomize 
the possible influenees of age and duration 
of therapy on adverse reactions, four 
groups of patients were established. 
Patients with bone and joint infection, 
forming the long-term therapy group, 
were divided into those under and over 5 


years of age. Patients with soft-tissue 
infection were similarly divided into two 
age groups and formed the short-term 
therapy group. Computer-generated ran- 
dom numbers were used to assign treat- 
ment to methicillin or nafcillin within each 
group. The dosages were 200 mg/kg/day of 
methicillin sodium and 150 mg/kg/day of 
nafcillin sodium, which were our customary 
dosages. One quarter of the daily dose was 
given every six hours as a 15- to 30-minute 
intravenous (IV) infusion. 

Before treatment, culture of blood was 
done in all patients, and cultures of bone 
aspirate, synovial fluid, or pus were per- 
formed when specimens were available. 
Patients were observed daily for clinical 
response to therapy and for possible 
adverse effects such as fever, rash, and 
phlebitis. Stool examinations for parasites 
were done in children who had eosinophilia. 
Laboratory monitoring for toxic effect was 
done on the following schedule: routine 
urinalysis daily during the first week and 
twice weekly thereafter; complete blood 
cell count twice weekly; BUN and creati- 
nine determinations three times during 
the first week and twice weekly thereafter; 
SGOT, SGPT, and alkaline phosphatase 
once weekly. Methicillin and nafcillin sus- 
ceptibility tests were performed by the 
standard disk method and, in most cases, 
by broth dilution. 

If, in the judgment of the attending 
physician (W.K.), the patient had an 
adverse reaction to methicillin or nafcillin, 
treatment was changed to cephalothin. 
Some patients with staphylococcal infec- 
tion had therapy changed to oral dicloxacil- 
lin, usually after 21 days of parenteral 
therapy. 


RESULTS 


One hundred forty-nine patients 
were studied (Table 1). The sex distri- 
bution was equal in the long-term 
therapy group, but there were twice 
as many male as female subjects in 
the short-term group, perhaps because 
of the greater proclivity of boys to 
have skin lesions and cellulitis devel- 
op. The mean ages were 5 or 6 years in 
the four groups, with a range from 25 
days to 13 years. 

All children in the long-term thera. 
py group had pyogenic bone or joint 
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infection or both. One patient also had 
purulent pericarditis treated with sur- 
gical drainage. Skin infections or sup- 
purative adenitis accounted for the 
greatest number of children in the 
short-term treatment group. Six chil- 
dren had pyomyositis and one each 
had infected hematoma, infected he- 
mangioma, thrombophlebitis, infected 
ventriculoatrial shunt, infected eo- 
sinophilic granuloma, and neuroblas- 
toma. The latter patient was initially 
erroneously thought to have osteo- 
myelitis. 

Ten patients treated with each drug 
had Staphylococcus aureus bacter- 
emia. The patient with an infected 
ventriculoatrial shunt had S epider- 
midis bacteremia, and that organism 
was thought to be a contaminant of 
blood cultures from six additional 
patients. Staphylococcus aureus was 
proved to be the etiologic organism in 
32 patients treated with methicillin 
and in 30 treated with nafcillin. Group 
A streptococci were present in 15 
patients, and two patients had 
pneumococcal arthritis. Treatment 
was changed to an aminoglycoside in 
the patient with Klebsiella infection 
of a hemangioma. All other patients 
were cured by methicillin or nafcillin 
therapy, including the patient with 
Haemophilus influenzae cellulitis who 
had responded clinically to nafcillin by 
the time the culture report was 
received. The Gram-positive bacteria 
were susceptible in vitro to methicillin 
and nafcillin. 

The median duration of long-term 
therapy was 21 days. Two patients 
received methicillin for 25 and 39 
days, respectively; all others were 
treated for 21 or 22 days. In the 
short-term therapy group, those 
treated for only three or four days 
were patients who had therapy 
changed because of possible adverse 
reactions. 

Adverse effects possibly related to 
antibiotic therapy are given in Table 
2. There was no difference between 
methicillin and nafcillin regarding 
possible effects on. the hematologic 
system. Six patients treated with each 
drug experienced neutropenia of less 
than 1,500 polymorphonuclear leuko- 
cytes (PMNs) per cubic millimeter, 
but the three patients with PMN 
counts of less than 1,000/cu mm (450, 
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Table 1.—Comparability of Patient Groups 


Long-term Therapy 
Short-term Therapy 
ee — 
Methicillin Nafcillin 
(N = 50) (N = 50) 


Nafcillin 
Sodium 
(N = 24) 


Methicillin 
* Sodium 

Characteristic (N = 25) 
Male (No.) 
Female (No.) 
Age, yr (mean) 
Primary diagnosis 

Bone and/or joint infec- 

tion 

Cellulitis, adenitis, abscess 

Pyomyositis 

Other 
Staphyloccus aureus bacter- 

emia 
Etiologic bacteria 

S aureus 

Group A streptococcus 

Pneumococcus 

Haemophilus influenzae 

Klebsielia 

S epidermidis 
Duration of treatment 

Median No. of days 

Range of days 








Table 2.—Adverse Events During Therapy 












Long-term Therapy 


n Short-term Therapy 












Methicillin Nafcillin SS eee 
Sodium Sodium Methicillin Naftcillin 
System (N = 25) (N = 24) (N = 50) (N = 50) 
Hematologic 
Lowest polymorphonuclear i ° 
leukocyte (PMN) count 
(mean per cu mm) 2,647 2,506 3,857 3,746 
PMN < 1,500 (No.) POS 5t 0 1; 
Hemoglobin decrease of 
= 2 g/dL (No.) 7 7 4 3 






- Eosinophilia > 1,000/cu 
mm without demonstra- 
ble parasite (No.) 

Hepatic 

Increased SGOT and/or 
SGPT levels (No.) 7 6 7 6 


Increased alkaline phos- 
phatase levels (No.) 
Renal 

Highest creatinine level 






















(mean, mg/dL) 0.64 0.54 0.58 0.49 
Creatinine level 

> 1.0 mg/dL (No.) 1 3 1 1 
Possible urologic toxic 

effect 3 1 3 2 
Probable urologic toxic 

effecti 3 0 1 0 








*Neutropenia appeared on days 9, 17, 18, 20, 21, and 23. 
Neutropenia appeared on days 7, 14, 15, 17, 17, and 21. 
TP < .05 (x’ analysis of methicillin vs nafcillin groups). 


540, and 748/cu mm) all had received 
methicillin. The lowest mean PMN 
counts were in the long-term treat- 
ment patients, as were the greatest 
decreases in hemoglobin content of 


blood. All PMN counts returned to 
normal when therapy was discontin- 
ued. In two patients (one treated with 
each drug), the neutropenia coincided 
with development of chicken pox. 
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Table 3.—Probable Vrologic Toxic Reaction in Methicillin-Treated Patients 


Change in Change in 

Creatinine BUN 
Level, Level, 
mg/dL mg/dL 


Age of Highest 
Eosinophil 


Fever Rash Count/cu mm 


Day of 


(Diagnosis) Hematuria Leukocyturia Proteinuria Onset 


11/M Y 10-20 RBCs Many WBCs per HPF +0.2 +10 
(osteomyelitis) per high-power field 
(HPF) 
Y 


es No 840 2+ 14 
11/M es Yes 365 Gross Many WBCs per HPF 3+ 17 
(staphylococ- 
cal arthritis) 
es No 1+ 2 
es No 492 3+ 13 


+0.4 +7 
8/F Y 1,085 None Many WBCs per HPF —0.3 0 2 
(staphylococ- 
cal septic hip) 
—0.2 +6 


Y 
(staphylococ- 
cal osteoar- 
thritis) 


Eosinophilia of greater than 1,000/ 
cu mm was common. In 16 patients 
treated with methicillin and in 13 
treated with nafcillin, it was asso- 
ciated with nematode infestation. The 
eosinophilia was possibly related to 
methicillin or nafcillin in 12 and 17 
patients, respectively; however, only 
one examination for ova was per- 
formed in most patients so it is possi- 
ble that some parasitic infections 
were overlooked. 

Mild increases in SGOT or SGPT 
values occurred in a small number of 
patients, but in Mẹsase was it greater 
than 100 Karmen units. Three pa- 
tients had mild increases in alkaline 
phosphatase levels. 

The mean highest serum creatinine 
values were approximately 0.6 mg/dL 
in methicillin-treated patients and 0.5 
mg/dL in those who received nafcillin. 
Urologic toxic reaction was attributed 


to methicillin in four patients and to - 


nafcillin in no patients (Table 3). Fe- 
ver, leukocyturia, and proteinuria 
were present in all of the four chil- 
dren, hematuria was present in three 
of them. The symptoms disappeared 
in two patients when treatment was 
changed to cephalothin and in one 
when antibiotic therapy was discon- 
tinued. In the remaining patient, 
methicillin sodium dosage was de- 
creased to 120 mg/kg/day and, 
although fever decreased, leukocytu- 
ria, proteinuria, and microscopic 
hematuria persisted until methicillin 
therapy was discontinued five days 


® later. 


In an additional six patients treated 
with methicillin and in three treated 
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6-10 WBCs per HPF 





Table 4.— Methicillin Urologic Toxic Reaction in Relation to Age and Duration of 
Therapy 


Treatment Groups 
rn — 


Long-term Therapy 
_——_—_—_— ee — 
>5yr 
(N = 15) 


<5 yr 
Classification (N = 10) 
Probable urotoxic 
reaction 0 
Possible urotoxic 
reaction 


Total 


2 (20%) 
2 (20%) 


with nafcillin, there were urinary 
abnormalities possibly related to the 


-antimicrobial therapy. Two patients 


treated with methicillin and two 
receiving nafcillin had transient 
microscopic hematuria and leukocytu- 
ria on the third or fourth day of 
therapy; in all cases, it cleared sponta- 
neously even though therapy with the 
same drug was continued. A 3-year- 
old boy receiving methicillin had gross 
hematuria without other abnormali- 
ties on the 15th and 16th days of 
treatment; it resolved in spite of con- 
tinuation of methicillin therapy. An 
11-year-old boy had numerous RBCs 
and RBC casts in the urinary sedi- 
ment for three days beginning on the 
last day of nafcillin therapy for group 
A streptococcal arthritis that could 
have been caused by either the anti- 
biotic or to glomerular injury from the 
streptococcal infection. Two patients 
had transient increases in BUN (27 
and 21 mg/dL) and serum creatinine 
(1.2 and 1.4 mg/dL) levels, and one 
child had an increase in serum creati- 
nine value to 1.4 mg/dL with a BUN 
level of 7.6 mg/dL. In all three cases, 


3 (20%) 


1 (7%) 
4 (27%) 





Short-term Therapy 
eR Cr 
<S yr >5yr 
(N = 25) (N = 25) 


Total 
(N = 75) 
1 (4%) 0 4 (5%) 


2 (8%) 
3 (12%) 


1 (4%) 
1 (4%) 


6 (8%) 
10 (13%) 


values returned to normal in spite of 
continued methicillin therapy, so the 
significance is difficult to assess. 

Urologic abnormalities in methi- 
cillin-treated patients were not clearly 
related to age or duration of therapy, 
although three of the four cases of 
probable toxic effect occurred in chil- 
dren over 5 years of age who were 
receiving long-term therapy (Ta- 
ble 4). 

Treatment was discontinued pre- 
maturely and changed to cephalothin 
because of a maculopapular rash in 
seven patients (three with methicillin 
and four with nafcillin) and because of 
fever, chills, and myalgias in 11 
patients (six with methicillin and five 
with nafcillin). It is uncertain whether 
these cases represented drug reac- 
tions or intercurrent viral infections. 

Several patients in each group had 
mild erythema and tenderness at the 
IV infusion sites, but there were no 
eases of frank thrombophlebitis. 

Evaluation of comparative efficacy 
was not a primary aim of the study, 
but no differences in rate or degree of 
response to methicillin or nafcillin 
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therapy were noted by the attending 
physician. With the exception of the 
patient with Klebsiella infection, all 
patients responded well to medical 
and surgical therapy and there were 
no deaths. 


COMMENT 


The two groups of patients were 
comparable at entry into the study. 
Therefore, any observed differences 
between methicillin- and nafcillin- 
treated patients should not be the 
result of variables such as age, sex, or 
type of illness. 

Hematologic and hepatic factors 
analyzed were comparable regardless 
of the antibiotic received, but there 
were differences between patients 
treated for median times of 21 and ten 
days. All but one of the patients with 
depression of neutrophil counts to less 
than 1,500/cu mm were in the long- 
term treatment group; the single 
exception was a patient who received 
19 days of therapy which, by our defi- 
nition, placed him in the short-term 
therapy group. If one defines neutro- 
penia as fewer than 1,000 PMNs per 
cubice millimeter, this complication 
was only found in three methicillin- 
treated patients. The lowest neutro- 
phil count recorded for all patients 
was on an average, 1,200/cu mm lower 
in the long-term group of patients 
than in the short-term group with 
both drugs. Because patients in the 
long-term group had more severe ill- 
ness and were more often bacteremic, 
it is possible that those factors were 
most ifmportant in producing depres- 
sion of neutrophil counts or that they 
acted in concert with longer exposure 
to the antibiotic. Similarly, decreases 
in hemoglobin level of 2 g/dL or more 
occurred in 29% of long-term vs 7% of 
short-term patients. 

Among the 75 patients treated with 
methicillin, three (4%) had gross 
1ematuria and six (8%) had microscop- 
c hematuria. These figures are identi- 
zal to those in the retrospective study 
of Yow et al In four cases (two 
treated with methicillin and two 
treated with nafcillin), hematuria 
»ecurred as an isolated event early in 
the course of therapy without evi- 
lence of renal damage and it cleared 
spontaneously in the face of continued 
administration of the antibiotic. 
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These episodes may be unrelated to 
antibiotic or they may be similar tg 
the hemorrhagic cystitis of one- to 
five-day duration observed in adults 
by Bracis et al.’ N 
Four (5.3%) of methicillin-treated 
children and none of those who 
received nafcillin were considered to 
have urologic toxie effect related to 
the antibiotic. This is similar to the 
3.5% incidence of methicillin nephro- 
toxicity reported by Sarff and 
McCracken’ in a noncomparative 
study, but is substantially lower than 
the 16% nephrotoxicity reported from 


Lebanon.’ However, the latter study- 


included only children with staphylo- 
coccal pneumonia or osteomyelitis 
and, thus, might be more comparable 
with our patients in the long-term 
therapy group, of whom three (12%) of 
25 experienced urologic abrormali- 
ties. ; 

The larger dosage of methicillin (50 
mg/kg four times daily) than nafcillin 
(37.5 mg/kg four times daily) might 
account for greater toxic effect if it is 
dose-related. We used these dosages 
because they are the most commonly 
recommended and have been custom- 
ary with us because of the lesser in 


vitro susceptibility of S aureus to- 


methicillin. This dosage of nafcillin 
results in a mean peak serum concen- 
tration of 48 pg/mL." To our knowl- 
edge, there are no publishee data on 
the pharmacokinetics of metuicillin in 
children beyond the newborn period. 
In neonates, a 50 mg/kg dose of 
methicillin sodium results in peak 
blood levels of approximately 80 ug/ 
mL." In ten children with cystic fibro- 
sis given 50 mg/kg of IV methicillin 
sodium as a 20-minute infusion, the 
mean peak serum concentration was 
97 ug/mL (Sayomporn Sirinavin, MD, 
and John D. Nelson, MD, unpublished 
data); however, pharmacokinetics of 
antibiotics are altered in patients with 
cystic fibrosis. | 

In summary, the frequencies of fe- 
ver, eosinophilia, rash, neutropenia, 
anemia, and abnormal hepatic en- 
zymes possibly related tc drugs were 
not different in children treated with 
methicillin or nafcillin. Transient 
hematuria that resolved despite con- 
tinued antibiotic administration also 
occurred with equal frequency in the 
two groups. Definite urologic toxic 


effect did not occur in nafcillin- 


treated patients, but was judged to - 


occur in four of 75 patients (5.3%) who 
received methicillin. Nafcillin and 
methicillin have comparable clinical 
efficacy, and nafcillin is more active 
in vitro against staphylococci. For 
these reasons, nafcillin is preferable 
to methicillin for treatment of suscep- 
tible Gram-positive coccal infections, 
particularly when patients are treated 
for longer than ten days. 


Cecilia Lizano, PhD, and Marielos Ruiz pro- 
vided assistance. Bacteriologic cultures were per- 
formed by Jaime Guevara, and susceptibility 
tests were performed by Carmen Brenes. 
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- Review 


Cytomegalovirus in the Perinatal Period 


Zehra F. K. Panjvani, MD, James B. Hanshaw, MD 


ytomegalovirus (CMV) is the most 
frequent known cause of perina- 

tally acquired infections. Congenital 
acquisition occurs in 0.5% to 2.7%! 
and natal acquisition occurs in 4% to 
10%** of all deliveries. More than 90% 
of congenitally and natally acquired 
CMV infections are subclinical. Of 
infants infected in utero, a substantial 


- percentage hage late neurologic se- 


quelae, such as decreased mentation 
and auditory impairment." Not 
enough studies exist to permit an 
accurate prediction of eventual out- 
come among these infants. Neverthe- 
less, CMV is rapidly emerging as the 
infectious agent most frequently re- 
sponsible for congenital abnormali- 
ties. 


HISTORY 


The first human strains of CMV 
were isolated in 1955 by Smith,’ from 
autopsy material of two infants 
described by Rowe et al, and by Well- 
er and associates, who isolated the 
virus from hepatic tissue and/or urine 
of three living infants with cytome- 
galic inclusion disease (CID).’ Prior to 
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this time, CID was considered a rare 
and fatal disease that was usually 
found in infants with a syndrome 
resembling erythroblastosis fetalis, 
sepsis, syphilis, or toxoplasmosis. The 
isolation of the CMVs provided not 
only a means to detect active ante- 
mortem infection but also the basis 
for the development of a diagnostical- 
ly useful complement fixation test. 
Although several heterogeneous 
strains of the virus are now recog- 
nized, most strains share common 
complement-fixing (CF) antigens. 
Thus, the CF reaction became an early 
useful serodiagnostic tool of moderate 
sensitivity. The wide application of 
this test has resulted in increased 
awareness of the infection and its 
clinical spectrum. 


DISTRIBUTION OF CMV 


Cytomegalovirus is broadly distrib- 
uted in human populations. Blind test- 
ing of some 4,395 sera collected from 
many countries showed positive CF 
antibodies in 40% of sera from indus- 
trialized nations and in 100% of those 
from developing countries.* The 
greater incidence among people of 
underdeveloped countries, among 
Orientals, among institutionalized 
children, and among migrant popula- 
tions may reflect poorer living condi- 
tions, spécific cultural habits, or inher- 
ent racial factors. 

Adult women have slightly higher 


rates of CF positivity than men of the 
same age (44.2% vs 40.9%, respective- 
ly) in a middle-class white population.’ 
Sex differences are most marked dur- 
ing the childbearing years. 

Between the ages of 6 months and 6 
years, 3% and 4% of children were 
seropositive in Rochester and in Lon- 
don, respectively, and 15% of children 
in the 5- to 10-year-old group had 
antibody." 

Not all seropositive persons are car- 
riers of active virus. Hanshaw et al 
reported a 1% incidence of virus-posi- 
tive children in a general pediatric 
ward and among those living at 
home.'® Sequential cultures of normal 
infants living at home throughout the 
first year of life by Levinsohn et al” 
yielded a positive rate of 15% to 18%. 
Among seropositive children with leu- 
kemia, the rate of virus excretion as 
determined by sequential culture var- 
ies from 44% to 72%." 


MECHANISMS OF TRANSMISSION 


In utero infection with CMV is one 
of the few examples of vertical trans- 
mission of virus in man. Numazaki 
and associates" proposed that there 
were probably two mechanisms of ver- 
tical transmission: transplacental and 
intracervical during delivery. Recent 
evidence by Hayes et al and Stagno 
et al'® indicates that vertical transmis- 
sion also occurs via ingestion of breast 
milk. A latent virus is reactivated and 
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multiplies in the genital organ of 
pregnant women after the second tri- 
mester and is excreted in cervical se- 
cretions. Infants who acquire the 
infection during delivery do not mani- 
fest viruria at birth but it develops 
during the first three months of life. 
Acquisition of natal infection occurs 
despite the presence of transplacen- 
tally acquired maternal antibodies. 

Vertically infected infants shed the 
virus into saliva, the nasopharynx, 
and urine for several months and 
serve as an important source of hori- 
zontal spread of infection. It is proba- 
ble that these infants are not as haz- 
ardous to pregnant women as those 
with rubella infection. 

Persons acquiring a primary infec- 
tion or a reinfection or those with 
activation of an existing infection 
may shed virus in the urine and naso- 
pharynx for many months and thus 
serve as a source of possible dissemi- 
nation to others. Close physical con- 
tact is probably essential for trans- 
mission. Sexual contact has been 
suspected as a means of transmitting 
CMV, since men may carry CMV in 
their semen.” Transfusion of fresh 
whole blood or transplantation of an 
organ from a latently infected donor 
can result in iatrogenic CMV infec- 
tion. In a prospective study by Gran- 
ström et al, three of seven infants 
receiving exchange transfusions with 
fresh whole blood during the first 
week of life had perinatal CMV infec- 
tion develop. In a newborn intensive 
care Wtnit, where sick premature 
infants receive multiple transfusions 
of seropositive fresh blood, the risk of 
acquiring CMV infection is high.'*-° 

At present, factors that cause per- 
sistence of the virus in the leukocytes 
or in other organs are unknown. Pro- 
longed virus excretion by congenitally 
and natally infected infants occurs in 
the presence of high levels of circulat- 
ing antibody. 


MORPHOLOGIC AND 
IMMUNOLOGIC 
CHARACTERISTICS 


Cytomegalovirus is a member of the 
herpesvirus family and consists in a 
DNA core enclosed in a capsid sur- 
rounded by one or more oval mem- 
branes. Although it is considered 
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highly species specific, in the laberatg- 
ry it can be made to infect honhuman 
cells. In cultures of human fibro- 
blasts and in vivo, the virus induces a 
characteristic cellular enlargement 
justifying the name CMV.” 

Proliferation of the virus in an 
infected cell gives rise to a nuclear 
inclusion. In leaving the nucleus, the 
virus acquires an envelope from the 
inner nuclear membrane and may 
form a cytoplasmic inclusion or a 
dense body. Viral replication is de- 
pendent on host cell metabolism and 
can be arrested experimentally by 
blocking cellular DNA or protein syn- 
thesis. Such metabolic inhibiters can 
create a state of viral latency. Con- 
ceivably, similar constraints to viral 
replication may be responsible for the 
phenomenon of persistent or latent 
infection seen in vivo. 

In CMV-infected cells, two sets of 
virus-specific antigens and antibodies 
appear at different times, as was not- 


ed by immunofluorescence techniques. | 


“Early antigens” represent the pres- 
ence of viral DNA and appear in the 
absence of viral replication. After the 
advent of viral DNA synthesis, so- 
called late antigens appear in the 
nuclear and cytoplasmic inclusion 
bodies. Early and late antigens 
induce corresponding antibodies de- 


tectable by indirect immunofluores- 


cence. 

Other antibodies produced in re- 
sponse to a CMV infection are detect- 
able by neutralization, CF, and 
indirect hemagglutination proce- 
dures. Occasionally, CF anc, rarely, 
neutralization antibodies cross-react 
with the other members of the herpes- 
viruses. Although IgG imrmunofluo- 
rescence tests do not show this cross- 
reactivity, IgM tests do. It is advisable 
not to diagnose CMV infection solely 
on the basis of a rise in CF antibody 
titers. Simultaneous rise in antibodies 
to other members of the herpesvirus 
group must be considered a possibili- 
ty. 

The nature of the primary immuno- 
logic response to CMV infecaion is not 
clearly distinguishable from that re- 
flected by reactivation, persistent pri- 
mary infection, or superinfection by 
another strain. The CF antibodies 
arise later than neutralizing anti- 


bodies in primary infection, whereas 


both rise simultaneously during reac- 
tivation of latent infection. Presence 
of antibodies to the early antigen is 
suggestive of current or primary 
infection.” 

As the prognosis for the congen- 
itally infected infants may differ 
greatly from that for natally infected 
infants, it is important to be able to 
distinguish the latter infection from 
the former. Stagno and associates 


observed the antibody responses of 


several infected infants from birth to 
4 years.™ In the congenitally infected 
group, viruria was present at birth 
and tended to persist for up to four 
years. Fluorescent antibody levels to 
the early antigen were high at birth, 
remained stable for up to 24 months, 
then dropped precipitously. In con- 
trast, fluorescent antibody levels to 
the late antigen were initially high 
and remained unchanged even after 
virus excretion had ceased. The CF 
antibody titers were greater and more 
persistent in neonates with overt con- 
genital disease than in those with 
inapparent congenital infection. 


Natally infected infants, however, 


began virus excretion between 4 and 8 
weeks of age and-copjinued to do so 
for up to three years. Fluorescent 
antibody to the early antigen was 
significantly lower at birth, as was the 
CF antibody. Both of these increased 
after the onset of viruria and then 
declined. Fluorescent antibody level to 
the late antigen, probably maternal in 
origin, was high initially (as in control 
noninfected infants) and then de- 
clined. It rose again by a fourfold 
dilution after the onset of viruria. 

In conclusion, the early antigen 
response is greater in congenitally 
infected infants than in those infected 
natally. The CF antibody response is 
persistent in symptomatic infants but 
not in others. The late antigen 
response is the most sensitive indica- 
tor of prior CMV exposure, and the 
duration of viral excretion is not 
influenced by the time or mode of 
acquisition of infection. 

The chronicity of CMV infection, 
despite an apparently adequate hu- 
moral immune response, has 
prompted several investigators to ex- 
plore the proficiency of cell-mediated 
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mechanisms. Rola-Ples- 
zezynski et al detected greatly di- 
minished specific lymphocyte-me- 
diated cytotoxic reactions to CMV in 
seven of eight mothers of congenitally 
infected infants. This impaired cell- 
mediated immunity in mothers could 
possibly allow persistence of the virus 
and transmission of infection to the 
fetus. 

The in vitro lymphocyte prolifera- 
tive response to CMV antigen was 
absent in two patients with congenital 
CMV infection®® but normal in sero- 


positive donors. Antigenic challenge 


early in gestation could possibly result 
in immune tolerance and a selective 
defect in recognition of CMV anti- 
gen. 

Clearly, large gaps exist at present 
in our knowledge concerning the vari- 
ous nonspecific and specifice host 
defense mechanisms to CMV infec- 
tion. 


INCIDENCE IN PREGNANCY 


Approximately 50% of middle-class 
women enter the childbearing age 
with serologic evidence of prior expo- 
sure to CMV. Young primigravidas 
are understandably the most suscepti- 
ble to primary jnfeetion. Reactivation 
of latent infection occurs quite fre- 
quently during pregnancy, with the 
third trimester being the period of 
greatest infectivity. In a prospective 
study, Reynolds et al* observed that 
12% of 596 pregnant women excreted 
CMV in urine or from the cervix, with 
only 2.5% excreting from both sites. 
The incidence of virus shedding in 
urine rose from 1.2% in the first tri- 
mester to 5.9% in the last trimester 
and that from the cervix increased 
from 1.3% to 13.4%; the latter percent- 
age is similar to the incidence in the 
nonpregnant women. Antibody status 
remained unchanged with the advent 
of virus excretion and viremia was 
absent, suggesting that this was due 
to reactivation of a latent rather than 
primary infection. No correlation 
seemed to exist with age, race, parity, 
or promiscuity. Montgomery et al,” 
however, recovered the virus more 
often from younger primigravidas 
than from those who were older than 
25 years and from those who had had 
more than three pregnancies. 
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p FETAL RISK 


The role of CMV in the pathogene- 
sis of fetal wastage is undefined. The 
literature contains case reports of 
spontaneous abortion associated with 
cytomegalovirus endometritis.** Ber- 
enberg and Nankervis* observed an 
increased rate of miscarriage after 
the birth of an affected child. This 


- observation has not been corroborated 


by others. Congenital CMV infection 
does cross the placental barrier, but 
the mechanism and timing of fetal 
infection remain obscure. One hypoth- 
esis is that congenital transmission 
occurs during the viremic phase of a 
primary maternal infection. The 
studies of Stagno et al have not sup- 
ported this concept. They found that 
congenital infection occurred com- 
monly among mothers who were 
immune prior to pregnancy.” To date, 
infected infants born of immune 
women have not had CMV disease. 
Monif et al” prospectively followed up 
664 seronegative pregnant women: 
two mothers seroconverted in the sec- 
ond trimester; both of their infants 
showed evidence of clinically apparent 
congenital infection. Two infants 
whose mothers acquired the infection 
late in gestation were apparently 
normal, despite the presence of viru- 
ria and of anti-CMV IgM antibodies 
in their cord sera. 

It would appear, therefore, that the 
severity of the congenital infection is 
related both to the time of infection in 
utero and to the immune status of the 
mother prior to pregnancy. 


NATAL INFECTION 


The probability of acquiring CMV 
infection during delivery when the 
mother has reactivated cervical infec- 
tion is about 40%. The risk is highest 
when cervical shedding is present at 
the time of delivery or postpartum. 
Twenty-four percent of mothers with 
cervical CMV infection also shed the 
virus in breast milk.* 


CLINICAL MANIFESTATIONS 


Clinical presentation of CMV infec- 
tion in the newborn varies from 
asymptomatic disease to lethal con- 
genital infection. The most common 
features of congenital cytomegalic 
inclusion disease include hepatosple- 


nomegaly, jaundice, thrombocytopen- 
ic purpura, low birth weight, and 
microcephaly. The complete syndrome 
has an incidence of less than one in 
3,000 births and it usually is associated 
with irreversible CNS damage. 

Many severely affected infants 
manifest a petechial rash together 
with thrombocytopenia and hepato- 
splenomegaly in the first 48 hours of 
life. In some infants, the disease has 
its onset in the second or third week of 
life. Platelet counts range from 6,000 
to 100,000/cu mm, with the majority 
in the range of 20,000 to 60,000/cu 
mm. Some infants may have an inter- 
mittent petechial rash in the first few 
years of life, usually associated with 
splenomegaly. Serum bilirubin levels 
may be high at birth and then grad- 
ually decrease, or the reverse may 
occur with low levels in the first week, 
gradually increasing to a peak of 20 to 
30 mg/dL between three to 12 weeks 
of life. In these patients, the direct- 
reacting fraction may exceed 50% of 
the total bilirubin value, causing diag- 
nostic confusion with biliary atresia. 

The most important manifestation 
of congenital infection, in terms of 
clinical consequences, is chronic in- 
trauterine encephalitis. The most 
severely affected infants are microce- 
phalic at birth and have chorioretini- 
tis, optic atrophy, and cerebral calcifi- 
cations. Of the original group of 17 
infants described by Weller and Han- 
shaw, only two were normal at 14 
and 20 months of age; a third infant 
had subnormal vision due to chorioret- 
initis and optie atrophy. The remain- 
ing 14 infants were mentally re- 
tarded, and in six of these the retarda- 
tion was severe. Other sequelae 
included blindness in three, epilepti- 
form seizures in three, and parapare- 
sis or diplegia with spasticity in six. 
Eleven infants were observed until 
they were aged 12 years.” Those 
infants who had demonstrated micro- 
cephaly, chorioretinitis, and intra- 
cranial calcifications continued to 
have these abnormalities on follow-up 
examination, whereas in those free of 
these findings in infancy such 
changes did not develop subsequently. 
Long-term hematologic, renal, and 
hepatic dysfunctions were not encoun- 
tered. ‘ 
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Many infants infected in utero have 
only mild illnesses that are easily 
overlooked or dismissed as unimpor- 
tant. Twelve “atypical” cases were 
reported by Stern and associates,” 
consisting of minor clinical signs such 
as transient jaundice, transient pur- 
pura, bronchitis, feeding difficulty 
with failure to thrive, respiratory dis- 
tress syndrome, and isolated hepato- 
splenomegaly. 


INAPPARENT CONGENITAL 
INFECTION 


The majority of congenitally in- 
fected infants do not have symptoms. 
Three controlled prospective studies 
on neurologic development of these 
infants have been reported.” In all, 
88 infected infants and 81 control 
subjects were followed up for periods 
varying from one to eight years. Over- 
all neurologic deficits identified were 
microcephaly (8%), motor defects 
(10%) such as spastic diplegia, quadri- 
plegia, or hypotonia, mental retarda- 
tion with IQ levels below 79 (42%), and 
bilateral hearing loss (11%). The pre- 
dicted school failure rate in 44 CMV 
IgM-antibody-positive children stud- 
ied by Hanshaw. et al’ was 2.7 times 
that of carefully matched controls and 
eight times that of randomly selected 
controls. 


NATAL INFECTION 


Data on the fate of infants who 
acquire the infection from the mater- 
nal genital tract a short time prior to 
or during delivery are less complete. 
In 48 such infants, Granström et al 
detected no adverse effects on growth 
or on motor and psychosocial develop- 
ment during the first year of life.’ 
One recent report* strongly suggests, 
however, that perinatally acquired 
CMV can produce a protracted inter- 
stitial pneumonia with lower airway 
obstruction in young infants who had 
no detectable immunologic defects. 
Respiratory symptoms, particularly a 
pertussis-like syndrome, and hepato- 
splenomegaly have, been associated 
with viruria in infancy. 

Chronic gastroenteritis, failure to 
thrive, hemolytic anemia, and neona- 
tal hepatitis with hyperbilirubinemia 
of an obstructive type have been asso- 
ciated with infantile CMV infection. 
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Certain unusual syndromes, such as 
infantile spasms” and Menetrier’s 
disease (giant hypertrophic gastri- 
tis), have also been associated with 
CMV infection. The etiologic nature 
of these associations has not been 
established. | 


ACQUIRED CMV INFECTION 


Acquired infection in early life is 
usually asymptomatic, except in chil- 
dren with altered host defense mecha- 
nisms induced by disease or therapy. 
Pulmonary CID is the most frequent 
manifestation of infection in patients 
with leukemia, lymphoma, and other 
conditions associated with impaired 
cellular immunity. 

In well children with viruria, hepa- 
tosplenomegaly and abnormal results 
of liver function tests can be Gemon- 
strated. The reverse is also true, ie, in 
children with chronic liver disease or 
unexplained hepatomegaly, virus can 
be recovered more often than in con- 
trol groups.’® 

Apparently CMV mononucleosis is 
more common in young adults than in 
young children. This may be due to 
salivary or venereal transmission of 
the infection. 


TREATMENT 


Several antiviral agents have been 
used in the treatment of infants with 
severe CMV infection with subse- 
quent suppression of viruria. [doxuri- 
dine, floxuridine, the arabinosides 
(vidarabine and cytarabine) have sup- 
pressed urinary CMV excretion for 
short periods in about 50% of treated 
patients, although the numbers stud- 
ied have been small. It is difficult to 
evaluate any method of therapy 
because of the remittent nature of the 
disease. Most of the acute manifesta- 
tions, such as hepatitis and thrombo- 
cytopenia, resolve spontaneously. In 
the infant with congenital intrauter- 
ine encephalitis, the damage has 
already oceurred, and therapy of any 
kind is perhaps irrelevant. However, 
in the infant with subclinical or even 
natal infection, early therapy, if suc- 
cessful, could conceivably prevent 
damage to the CNS. Hence, it is in this 
group of patients that controlled, well- 
designed, prospective trials are indi- 
cated. A drug such as acyclovir (acy- 


cloguanasine), which inhibits herpes- ` 


induced thymidine kinase, may be 
more effective than earlier antiviral 
substances. Immunization trials using 
live attenuated CMV strains have 
been reported.***° In seronegative 
adult volunteers, CMV antibodies 
were induced after a subcutaneous 
infection of the attenuated virus. No 
systemic reactions occurred and virus 
was not recovered from urine or leuko- 
cytes of these volunteers. Although 
these results are encouraging, the 
safety and efficacy of immunization 
by a live virus vaccine is not known at 
this time. 


COMMENT 


Among the chronic perinatal infec- 
tions, CMV infections are important 
because of their frequency (33,000 
infected infants born in the United 
States each year) and the subtle 
nature of many of the infections. 
Approximately 1,000 infants are born 
annually in the United States with the 
severest form of the infection causing 
marked mental retardation and cere- 
bral palsy. Another 5,000 infants are 
affected by less severe, but neverthe- 
less important abnormalities, such as 
deafness, mild megptal retardation, 
and perhaps learning or behavioral 
difficulties. Infections acquired in 
early life are usually not symptomatic. 
Reactivated or acquired infections in 
sick, low-birth-weight neonates, leu- 
kemic children, bone marrow trans- 
plant recipients, and other immuno- 
suppressed hosts are becoming an 
increasing problem. 

Presently, no effective therapy is 
available. Prevention of congenital 
disease by immunization of the moth- 
er awaits better definition of the 
unique host-parasite relations of the 
virus and its persistence in tissues in 
the face of humoral immunity. A 
clearer understanding of the role of 
primary vs recurrent maternal infec- 
tion in the etiology of intrauterine 
transmission is urgently needed. 


Nonproprietary Names and 
Trademarks of Drugs 


Acyclovir—Zovirax. 

Floxuridine—F' UDR. 
Idoxuridine—Dendrid, Herplex, Stoxil. 
Vidarabine—Vira-A. 
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Here’s how to compute your own fog index, a rough test for gaseous writing, according 
to the Gunning-Mueller Clear Writing Institute: 

1. Find the average number of words per sentence in a sample of your writing 100 to 
200 words long. Treat clearly independent clauses as separate sentences. Example: “In 
school we read; we learned; we improved.” This counts as three sentences. 

2. Calculate the percentage of words having three or more syllables. Don’t count 
capitalized words, easy combinations like “pawnbroker,” or verbs that reach three 


syllables by addition of -es or -ed. 

3. Add the average sentence length to the percentage of big words and multiply the 
total by 0.4. The resulting number is the years of schooling needed to understand what 
you’ve written. If the piece of writing you are analyzing is lengthy, take other samples at 
random, repeat the process and average the results. 

Professionals write simply. J. D. Salinger’s widely praised novel, The Catcher in the 
Rye, has a fog index of 6—the same as the nation’s biggest magazine, TV Guide. The 
Wall Street Journal averages about 11, roughly the same as Time and Newsweek. 
—The Wall Street Journal, Aug 28, 1980, p 21. 
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‘Abraham Jacobi Award Address 


Quality Control in Pediatrics 


è The origin, growth, and development 
of the American Board of Pediatrics 
throughout 45 years is traced. The princi- 
ples that have guided and the problems 
overcome in the establishment of an 
acceptable mechanism for primary certifi- 
cation are discussed. Relevance to the 
process of developing a mechanism for 
recertification is suggested. 

(Am J Dis Child 135:62-65, 1981) 


hree years ago, Henry Kempe 

prefaced his address with an 
account of Abraham Jacobi’s life.’ I 
refer to this source those who may be 
interested in details. I will confine 
myself to a short description of the 
life of this remarkable man, whom 
many regard as the father of Ameri- 
can pediatrics. If the appellation is 
justified, we are all professional de- 
scendants of a foreign medical grad- 
uate (F MG), for he was born in a small 
town in Germany in 1830, attended 
several universities (as was then the 
custom), and received his degree in 
medicine from the University of Bonn 
in 1851. Appearing in Berlin to take 
examinations for a license to practice, 
he was promptly arrested by the civil 
authorities and convicted on at least 
three counts of seditious activity dur- 


From the Department of Pediatrics, Universi- 


ty of Chicago and Wyler Children’s Hospital, 
Chicago. 

Read before the Abraham Jacobi Award recep- 
tion, Las Vegas, April 23, 1980. 

Reprint requests to Wyler Children’s Hospital, 
950 E 59th St, Box 413, Chicago, IL 60637 (Dr 
Wright). 
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ing the rebellion of 1848 against the 
repressive Prussian state. After 
spending 18 months in a series of 
prisons, he escaped through the conni- 
vance of a friendly jailer and fled to 
England. In 1853, he migrated to the 
United States, where his friend and 
corevolutionist, Carl Schurz, had pre- 
ceded him.’ 

Settling into the large German exile 
community in New York City, Jacobi 
rapidly established a practice and a 
reputation. Although functioning as a 
generalist and openly opposed to spe- 
cialization, he nevertheless made his 
mark as a pediatrician. By age 29 
years, he was professor in infantile 
pathology and therapeutics at the 
New York Medical College, and at 40 
years of age became clinical professor 
of pediatrics at the College of Physi- 
cians and Surgeons of Columbia Uni- 
versity. Three years later, the expa- 
triate revolutionary was offered, but 
declined, the chance to succeed He- 
noch as professor at the University of 
Berlin. In addition to prolific writing 
on pediatric and other medical sub- 
jects and a long period of editorship of 
the American Journal of Obstetrics 
and Diseases of Women, Jacobi was 
the moving spirit within three impor- 
tant medical groups—the section on 
pediatrics of the American Medical 
Association, the American Pediatric 
Society, and the New York Academy 
of Medicine. He was quick to utilize 
new techniques such as the roentgen 
ray, which he employed as early as 


1895. Fidelity to his philosophic con- 
victions brought about his discharge 
from the staff of the New York Nur- 
sery and Child’s Hospital because of 
his vehement opposition to the hous- 
ing of infants and children in the 
orphanages prevalent at that time. 

Jacobi’s early family life was beset 
by tragedy. His first two wives died 
shortly after marriage and his only 
son died of diphtheréa. However, in 
1873 he married Mary Putnam, 
daughter of the publisher, who was 
one of the first and most outstanding 
female physicians in the United 
States. Together they espoused many 
forward-looking causes until her 
death from a self-diagnosed cerebellar 
tumor in 1906. Jacobi himself re- 
mained active in medical affairs until 
his death in 1916 at his beloved sum- 
mer home on Lake George. 


MAINTENANCE OF STANDARDS 


Until recently, the average pediatri- 
cian had but a vague concept of the 
efforts being made to maintain stan- 
dards in his chosen field. The board 
examinations loomed as an expensive, 
hopefully one-shot nuisance created 
by a vague authority that had to be 
satisfied if one wished admission to 
the American Academy of Pediatrics 
(AAP). But the explosion of medical 
knowledge and the advent of recertifi- 
cation have today awakened interest 
in methods of deciding who is compe- 
tent to do what within the expanding 
field. Since many of them are relevant 
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to the current scene, I propose to 
review briefly the issues and problems 
that had to be faced in the develop- 
ment of our current scheme for pri- 
mary certification. The central theme 
is the history of the American Board 
of Pediatrics (ABP), but it will be seen 
that an expanding and ever-changing 
base of physicians (not exclusively 
pediatricians) have given freely of 
their time and talents to the process. 
Names will be omitted because it 
would be impossible to identify all of 
those who contributed to ideas and 
principles that in most instances 
emerged out of a committee consen- 
sus. 

Even before Abraham Jacobi’s 
death, the Flexner report had called 
attention to the lack of standards in 
undergraduate medical education and 
had started the purge of the weak 
proprietary schools. But it was the 
period between the two world wars 
that saw the rapid growth of medical 
specialization and the establishment 
in the major medical schools of strong 
departments of pediatrics separate 
from those of internal medicine. By 
1930, when the AAP was born, its 
founders were greatly concerned by 
the fact that any physician, no matter 
how slight his training or experience 
in caring for children, could designate 
himself a pediatrician and have his 
name so recorded in the AMA regis- 
try. One of the first acts of the AAP 
was to appoint a committee charged 
with exploring ways to identify and 
recognize individuals with at least 
minimal competence in the field.* The 
committee considered, but rejected, 
plans that required federal, state, or 
medical school control. At that time, 
the National Board of Medical Exam- 
iners (NBME) was not interested in 
assuming the responsibility. So with 
some reluctance, the committee rec- 
ommended and the Academy accepted 
the idea of establishing an autono- 
mous examing board similar to those 
already existing in ophthalmology, 
otolaryngology, dermatology, and ob- 
stetrics, and also suggested that the 
new board join with them as a mem- 
ber of the developing Advisory Board 
of Medical Specialists (ABMS). 

. In formulating its report, the com- 
mittee wisely confronted several 
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problems that were sure to arise. $ 
insisted that standards should be set 
only by those physicians who were 
active in the field either as teachers or 
practitioners. Although the primary 
objective would be to assess the physi- 
cian’s ability to practice pediatrics, 
certification would be a voluntary 
offering free of any legal authority or 
constraint—and so it has remained. To 
achieve national credibility, member- 
ship on the Board would be drawn 
from a broad representation of pedi- 
atric groups and geographic areas. 
New blood would be added frequently 
to avoid the establishment of a self- 
perpetuating clique. Initially, 2 nine- 
man board with staggered terms was 
recruited from the three major socie- 
ties: the American Pediatric Society, 
the Academy of Pediatrics, and the 
Section on Pediatrics of the AMA. 
Later, the terms of office were 
reduced from nine to six years and 
reelection was permitted only after a 
period of separation from the Board. 
Most significantly, it was agreed that 
the Board should be truly autonomous, 
requiring that its members divest 
themselves of any obligation toward 
the society to which they owed nomi- 
nation and judge candidates and 
issues strictly on merit. (During my 
many years of association with the 
Board, this attitude was scrupulously 
maintained.) During the last decade, 
the nominating societies of the Board 
have been gradually augmented by 
the addition of members from the 
Association of Medical Schoo. Pediat- 
ric Department Chairmen, the Pediat- 
ric Ambulatory Society, and a repre- 
sentative from the lay public. 

The organizations concerned rap- 
idly approved the initial proposal 
made by the committee, and the ABP 
was incorporated in 1933 anc gave its 
first examination during the follow- 
ing year. Qualifications for admission 
to the examination were not very dif- 
ferent from those in force today— 
graduation from an approvec medical 
school, a year of rotating internship, 
two years of approved pediatric train- 
ing, and two additional years of other 
pediatric experience. Licensure to 
practice and membership in the AMA 
were originally required buz later re- 
scinded. Although the Committee on 


Medical Education of the AMA had 


published some general guidelines for 
the conduct of residency programs, it 
would be another 20 years before a 
system of regular inspection and eval- 
uation by a residency review com- 
mittee would be established. Conse- 
quently, the acceptability of training 
programs rested largely on the repu- 
tations of the heads of the individual 
pediatric services. 


INSIGHT OF THE ABP BOARD 


The new board was immediately 
faced with the question of what recog- 
nition if any should be given to those 
physicians who considered themselves 
as established pediatricians. Few of 
them would be able to meet the formal 
training requirements, for pediatric 
residencies were new and scarce. A 
compromise was arranged whereby 
those in practice for ten or more years 
who were concentrating their efforts 
on pediatrics could apply for “certifi- 
cation on record” by paying a modest 
fee of $20 to have their credentials 
screened. Some would then be ac- 
cepted without examination; others 
would have the training requirements 
excused but be asked to take the 
examination; still others would be 
required to take additional training if 
they wished consideration. The selec- 
tion process made some enemies for 
the ABP among those who did not 
receive automatic approval, but by 
1937 more than 500 physicians had 
been certified “on record.” 

The wisdom of the ABP founders is 
reflected in the principles that guided 
the format of the examinations. The 
Board took as its primary obligation 
the task of deciding whether each 
candidate was competent to practice 
pediatrics. Testing on live patients 
was considered desirable, but was 
deemed too likely to upset the children 
and their parents and be too time- 
consuming and too difficult to stan- 
dardize. Instead, the discussion of 
actual case histories from the offices 
and clinics of the examiners was sub- 
stituted. For nearly 50 years, this 
method has continued to be the key- 
stone of the final evaluation. The can- 
didates have always been protected by 
exposing them only to examiners who 
were not biased by previous knowl- 
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edge about them. In addition, promi- 
nent pediatricians outside of the 
Board were asked to observe the oral 
examinations, acting as advocates for 
the candidates and critics of the proce- 
dure. The Board soon found that its 
manpower was insufficient to contend 
with the increasing numbers of candi- 
dates applying. Extra examiners were 
recruited and put through a period of 
tutelage before being added to the 
permanent panel. Currently, more 
than 80 pediatricians from all areas of 
the country serve in this capacity. 

Initially, the written examination 
proved to be a feeble adjunct to the 
oral interview. Questions were 
couched in essay form and proved 
difficult to standardize or to grade 
without subjective bias. Not until the 
1950s were objective questions of the 
true-false and multiple-choice variety 
introduced. In the 1960s, the expertise 
of the NBME was enlisted, and a bank 
of questions graded for their difficul- 
ty and discrimination was gradually 
accumulated. Only then did a reliable 
screening procedure result that could 
be used to sift out those candidates 
whose basic knowledge was insuff- 
cient to warrant admission to the final 
oral evaluation. 

In arrogating to itself the responsi- 
bility for determining what consti- 
tutes competence in pediatrics, the 
ABP began to exert a subtle influence 
on the teaching in the residency pro- 
grams. The fledgling ABMS was rec- 
ommending that all boards should 
examine their candidates in knowl- 
edge basic to the particular specialty, 
eg, optics for ophthalmology, anatomy 
and physiology of the skin for derma- 
tology. The ABP founders decided 
that the main justification for a spe- 
cialty distinct from internal medicine 
was its concern with the phenomena 
of growth and development. Under 
this heading, a separate section of the 
examination was created that had to 
be passed independently before a cer- 
tificate would be awarded. As candi- 
dates, even those from respected 
programs were called back for reex- 
amination in this aspect of the field, 
the lack of training was uncovered, 
and feedback to the program directors 
soon resulted in better teaching. Sub- 
sequently, the same mechanism im- 
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poved the instruction in many other 
areas of the discipline. 


RESIDENCY PROGRAMS 


Even before World War II, hospi- 
tals began to appreciate the advan- 
tages provided by low-paid house 
officers. The dearth of pediatric resi- 
dencies was soon replaced by a pletho- 
ra‘ that was poorly controlled either in 
number or quality. As American-born 
physicians left for service in the 
armed forces, the vacancies created 
were partially filled from the increas- 
ing flow of FMGs, many of whom had 
poor basic medical training and lim- 
ited command of English. Too often, 
they were eagerly recruited by pro- 
grams that exploited their services, 
offering little education in return. In 
1953, the Residency Review Commit- 
tee (RRC) for Pediatrics was estab- 
lished with representation from the 
AAP, the ABP, and the AMA section. 
It was charged with reviewing new 
applications and reports of on-site 
visits to established programs and 
with making recommendations about 
approval. Slowly, the RRC was able to 
foster adherence to the previously 
enumerated essentials and either to 
disapprove programs that were un- 
able to measure up or to force them to 
affiliate with a stronger unit. 

At about the same time, the Educa- 
tional Council for Foreign Medical 
Graduates was formed with the mis- 
sion of screening out those FMGs 
who could not hope to profit from 
American residency training. The 
RRC collaborated in stopping the 
exploitation by refusing to approve 
programs that enlisted FMGs unable 
to pass the examinations posed. The 
influx of FMGs into pediatric pro- 
grams was considerable, for by 1975 
they constituted more than half of the 
candidates who were appearing for 
the written examination of the Board 
and nearly a third of those who 
received its certificates each year. A 
survey taken in that same year 
showed that at least half of the for- 
eign-born board diplomates were still 
in this country, presumably as perma- 
nent additions—many of them distin- 
guished additions—to American pedi- 
atrics.° 

The past 25 years has witnessed a 


tremendous expansion of the field of 
pediatrics. The fruits of basic research 
have opened up new techniques of 
diagnosis and treatment requiring 
advanced technical skills. Training 
programs to meet these needs have 
been supported by federal funds, and 
a number of subspecialties have now 
established certifying mechanisms. 
At the same time, an increasing por- 
tion of the general population has 
been able to benefit from such care 
through the mediation of both private 
and public third-party payers. These 
agencies, as well as hospitals, govern- 
mental employers, and the profession 
in general are seeking an index of 
competence in the field. Despite its 
lack of legal authority, board certifica- 
tion has gradually ascended to a posi- 
tion of importance in fixing rates of 
compensation, staff privileges, and 
job qualifications. In consequence, 
between 1961 and 1975, as the number 
of self-designated pediatricians in the 
United States nearly doubled, the 
fraction of those who had completed 
the training years but were not certi- 
fied fell from 31.0% to 15.5%. Figures 
for the total self-designated pediatri- 
cians and for the namber of filled 
residencies were taken from the Edu- 
cational Numbers of the Journal of the 
American Medical Association for the 
corresponding years. The numbers of 
certified active practitioners were 
obtained from the annual reports of 
the AAP. Some of the latter were 
adequately trained but still awaiting 
completion of the board examinations. 
Tracking studies by Levit and Holden 
and others indicate that at the present 
time nearly 90% of those who enter 
pediatric training will eventually be- 
come certified. 

Its enhanced significance in the 
expanding field stimulated the ABP 
to reevaluate its procedures and their 
relevance to pediatric practice. In the 
early 1960s, the major pediatric socie- 
ties had collaborated with the Acade- 
my in forming the Committee on 
Pediatric Research Education and 
Practice (PREP), which is charged 
with collecting data concerning the 
status of research, education, and 
practice in pediatrics. The findings of 
this committee were considered in 
some detail by a group of educators 
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and practitioners at an institute con- 
vened by the Board in 1965, from 
which flowed recommendations’ that 
training in behavioral and preventive 
medicine needed greater emphasis 
and that three years of pediatric 
training should be strongly advised 
although not mandated. The need for 
different tracks of training for indi- 
viduals heading variously for practice 
subspecialization, or academic pediat- 
rics was also recognized, and appro- 
priate modifications in the training 
requirements were made. 

In the early 1970s, with financial 
support from the Commonwealth 
Fund, the ABP and its official exam- 
iners undertook a detailed analysis of 
the components of competency in 
pediatric practice. Aided by consult- 
ants from the fields of medical educa- 
tion and evaluation, this “committe of 
the whole” produced a schema* that 
classified the major tasks to be faced 
in pediatric practice and the abilities 
needed to complete them in optimum 
fashion. Tasks were arrayed under the 
headings of gathering, organizing, 
and recording data; assessing data; 
managing clinical problems; and 
maintaining health. The types of abil- 
ities required ineluded the cultivation 
of appropriate attitudes, accumula- 
tion of factual knowledge, skill in 
interpersonal relationships, technical 
skills, and clinical judgment. In reori- 
enting its examination procedures, 
the Board recognized its inability to 
test how well the training programs 
had developed some of these abilities 
in the candidates. Factual knowledge 
and clinical judgment could be reason- 
ably well assessed, but attitudes and 
interpersonal skills were difficult to 
judge through a short exposure to the 
candidate, and testing of many tech- 
nical skills was completely outside the 
scope of available methods. 

To meet these inadequacies, the 
assistance of the program directors 
was enlisted. Pretest examinations 
were offered for in-training evalua- 
tion of factual knowledge and clinical 
judgment. Annual workshops were 
offered to the directors for the presen- 
tation and discussion of other methods 
that could be used within the pro- 
grams to test for other abilities. Cur- 
rently, the Board requests periodic 
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in-training performance „ratings as 
evidence of eligibility for admission to 
the examinations. 


IN CONCLUSION ` 


This in brief is the developmental 
history of the ABP. In pursuit of its 
original objective of identifying com- 
petent pediatricians, it has inevitably 
become involved in defining the spe- 
cialty as a whole and the subspecial- 
ties within it. Furthermore, it has had 
to create standards for entrance into 
pediatric practice and devise methods 
of testing for competence. Beyond 
these objectives, it has collaborated 
with other organizations to provide 
training programs that will produce 
physicians capable of meeting these 
standards. From the group of nine 
founders, the enterprise has grown 
progressively to include hundreds of 
pediatricians who have giver freely of 
their time and talents as examiners, 
committee members, participants in 
examination construction, end direc- 
tors of training programs. While 
objective measurement of the effect 
of this effort may not be possible, I 
am sure that most of the older practi- 
tioners would agree that the product 
emerging today from residency pro- 
grams is much better prepared to deal 
with the problems of infants, children, 
and adolescents than was its counter- 
part of 20 years ago. 

Pediatrics, along with other special- 
ties, has now taken the next logical 
step in quality control threugh a pro- 
gram of long-range continuing educa- 
tion leading toward voluntary recer- 
tification. Working through a joint 
committee, the AAP will develop the 
educational portion of tke program 
and the ABP will be responsible for 
evaluating its results. The problems 
are complex and, just as it was with 
certification, time will be required to 
make necessary adjustments and gain 
the confidence of the profession. Ini- 
tial resistance to the proposed plan 
has come mainly from those who fear 
or resent the required written exami- 
nation. But in addition to enhancing 
its credibility with those outside the 
profession, there are other sound rea- 
sons why the Board has insisted on 
retaining this component. The pri- 
mary objective of postgraduate educa- 


tion is to add new and recall old 
information to improve the factual 
store from which the practitioner con- 
ducts his daily practice. While a fund 
of knowledge does not guarantee com- 
petence in its use, competence must be 
based on an adequate fund of knowl- 
edge. Through the years, the objective 
written examination has proved to be 
much the most efficient, reliable, and 
economical method of evaluating 
practical knowledge. It requires the 
examinee to make clean-cut decisions 
about what he does and does not know. 
Assuming feedback of the examina- 
tion results, he thus defines for him- 
self the limits of his knowledge and 
becomes more sensitive to the areas in 
which he may need assistance from 
the literature or from a consultant. At 
the same time, the aggregate per- 
formance of all those taking the 
examination will point up areas of 
success and weakness in the programs 
being offered. Any progressive enter- 
prise must take periodic stock of its 
effectiveness. 

I have no doubt that once recertifi- 
cation is in full swing the profession 
will accept this type of evaluation, for 
during many years of dealing with 
pediatricians I have been continually 
impressed by the caliber of individuals 
who elect to spend their lives in fur- 
thering the welfare of future genera- 
tions. Their industry, tolerance, intel- 
ligence, fairness, and mature judg- 
ment are prominent characteristics of 
their devotion to the service of chil- 
dren. It is indeed a high honor to be 
selected as a Jacobi awardee, and so to 
join the others of this fine group. 
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Fat Emulsions in Parenteral Nutrition, edited by H.C. Meng, M.D., Ph.D. and 
Douglas W. Wilmore, M.D. 

A presentation of experimental and clinical studies on the intravenous use 
of fat emulsions. Divided into three sections, the book covers the metabolism 
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related to the use of fat emulsions, with discussion of side effects and inter- 
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experiences with defined formula diets in nutritional rehabilitation, pedi- 
atric care, management of catabolic states, and treatment of diseases such 
as inflammatory bowel disease, renal failure and acute pancreatitis. 
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A review of advances in the understanding of amino acid requirements 
and metabolism and the application of this knowledge to management of 
illness. The book includes reports on the use of oral and intravenous amino 
acid preparations in treating uremia, liver failure, sepsis, trauma, abnormal 
amino acid metabolism, premature infants, etc. Factors influencing tissue 
uptake of amino acids and the synthesis of protein are also discussed, along 
with the methods of evaluating protein homeostasis and regulating the amino 
acid supply. 
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Radiological Case of the Month 


Thomas E. Sumner, MD; James E. Crowe, MD; Alan Klein, MD; Louis de S. Shaffner, MD; Lewis H. Nelson, MD; 
Martin I. Resnick, MD; Richard L. Weaver, MD (Contributors); Lionel W. Young, MD (Section Editor) 


3,692-g¢ full-term infant girl was admitted to the 
hospital with abdominal distention and bilious vomit- 
ing. Prenatal maternal sonography for evaluation of an 


Contributed from the Departments of Radiology (Drs Sumner, Crowe, 


and Klein), Surgery (Dr Shaffner), Obstetrics and Gynecology (Dr Neison), 
Urology (Dr Resnick), and Pediatrics (Dr Weaver), Bowman Gray School of 
Medicine, Winston-Salem, NC. 

Reprint requests to Department of Radiology, Children’s Hospital of 
Pittsburgh, 125 DeSoto St, Pittsburgh, PA 15213 (Dr L. W. Young). 


abnormally large uterus had showed polyhydramnios; fetal 
sonograpay had revealed a cystic abdominal mass. Physical 
examination showed a tachypneic infant with a small 
omphalocele and massive abdominal distention. Combined 
chest and abdominal roentgenograms were obtained, and 
they shcwed a distended, relatively gasless abdomen. 
Abdominal sonography (Fig 1), cystography (Fig 2), and a 
contrast-medium enema (Fig 3) preceded exploratory lapa- 
rotomy. 


Figure 1. 
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Figure 2. 
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Figure 3. 
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Dfenouement and Discussion 


Megacystis-Microcolon-Intestinal 
Hypoperistalsis Syndrome 


Fig 1.—Supine transverse (left) and longitudinal (right) abdominal 
sonograms show large cystic mass (M) extending above umbili- 
cus (U). Arrowheads and arrows indicate posterior boundary of 


bladder. 


Fig 2.Frontal cystogram shows huge bladder (arrowheads) 
rising above umbilicus without vesicoureteral reflux. 


Fig 3.—Contrast-medium enema showing displaced microcolon. 


Abdominal sonography indicated 
that the cystic abdominal mass was a 
huge bladder; cystography confirmed 
megacystis without evidence of vesi- 
coureteral reflux or bladder outlet 
obstruction. Contrast-medium enema 
showed a displaced microcolon that 
did not empty spontaneously. Initial 
laparotomy for repair of the small 
omphalocele showed a nonobstructed 
thick-walled bladder, nonurinary as- 
cites, and a foreshortened distal small 
bowel and microcolon without intesti- 
nal atresia. Due to postoperative bil- 
ious vomiting, contrast-medium ex- 
amination of the upper gastrointesti- 
nal tract showed dilated small bowel 
with markedly diminished intestinal 
peristalsis. Repeated laparotomy 
showed midgut malfixation without 
volvulus, shortened distal small bowel 
with microileum, and microcolon with 
no anatomic site of obstruction. The 
bladder was large and without other 
abnormalities. Vesicostomy, gastros- 
tomy, and ileostomy were performed. 
Proximal and distal small-bowel biop- 
sy specimens yielded normal ganglion 
cells. Hyperalimentation was begun, 
but the patient died eight days post- 
operatively. An autopsy showed me- 
gacystis, microileum, and malrotated 
microcolon; normal ganglion cells 
were present throughout the small 
and large bowel. All findings were 
consistent with the megacystis-micro- 
colon-intestinal hypoperistalsis syn- 
drome. 

In 1976, Berdon et al’ first described 
this condition as a new cause of neona- 
tal intestinal obstruction. They de- 
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scribed five newborn girls who had 
abdominal distention and bilious vom- 
iting. Roentgenographic evaluation 
showed a huge bladder without outlet 
obstruction or ureteroceles and a 
microcolon. Surgical exploration 
showed a dilated, malfixed, foreshort- 
ened small intestine and microcolon 
without organic obstruction. Intesti- 
nal hypoperistalsis necessitated diver- 
sion and hyperalimentation with the 
longest reported survival in their se- 
ries being 34 months. Pathological 
findings showed mature ganglion cells 
and nerve fibers with varying sites of 
hyperganglionosis. None of their 
cases had either polyhydramnios or 
oligohydramnios. Amoury et al de- 
scribed a full-term infant girl with 
identical clinical, roentgenographic, 
surgical, and postmortem findings. 
More recently, Young et al have 
described four cases of megacystis- 
microcolon-intestinal hypoperistalsis, 
including one long-term survivor 
(alive and 13 years old in 1980), the 
related complication of neonatal ob- 
structive volvulus, and histopatholog- 
ical findings of focally increased 
nerve fibers (a neuroma-like layer) in 
the bowel wall and elastosis of the 
interstitium of the urinary bladder. 
Infants with this syndrome initially 
have marked abdominal distention 
and bilious vomiting. Since a giant 
bladder (megacystis) may be responsi- 
ble for abdominal distention, abdomi- 
nal sonography followed by bladder 
catheterization with cystography are 
valuable initial diagnostic methods. 
Contrast medium roentgenography of 


the intestinal and/or urinary tracts 
will then suggest the combination of 
abnormalities. 

The pathogenesis of this syndrome 
remains obscure. Urinary tract func- 
tion may return after diversion, but 
gastrointestinal function is not re- 
stored after diversion. Since colonic 
caliber cannot be related to intrinsic 
organic obstruction, the microcolon 
component may be related to “func- 
tional” intestinal obstruction.' Alter- 
natively, the huge bladder may pro- 
duce sufficient extrinsic obstruction 
to prohibit succus entericus flow to the 
colon, resulting in a microcolon. Poly- 
hydramnios may be due to the huge 
bladder mechanically interfering with 
fetal swallowing of amnionic fluid. 
Intestinal hypoperistalsis remains un- 
explained, since pathological studies 
show normal to increased numbers of 
mature ganglion cells. However, fu- 
ture histochemical analysis of gan- 
glion cells may disclose dysfunction at 
the cellular level. 
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A FOUR-STEP BLUEPRINT 


INVITE 150 PRACTICING PHYSICIANS 
TO TALK ABOUT me 


THEN, LISTEN TO THEIR COMPLAINTS. 


Sometimes a revolution begins by simply taking the 
obvious first step. Bristol Laboratories conducted a 
series of interviews and panel discussions with 150 
physicians having active pediatric practices in all parts 
of the country. 
Here are some of the comments heard most fre- 
quently: 





6@6---they’ve had too many mixtures. If you want an 
antihistamine, you should prescribe the antihist- 
amine plain.@9 









@6!'ve decided that, given a 
choice, | would never go with 
a narcotic formula.99 


@6{A dosage schedule]...is 
really probably better by 
wefght than by age. And it’s 
helpful to have both.99 


@6/f you can, make a more 
concentrated, accep- 
table solution... 
higher doses of 
drug are more 
effective.99 


66 ...expectoration 
and decongestion 
are my prime 
objectives—along with acceptability.99 


@6@ Pseudoephedrine is a stimulant. | don't think it's a 
good idea in infants under two years.99 


@6[When treating very young children,] you don't want 
to suppress the cough.$9 


@6/ do not prescribe codeine for small children. | prefer 
dextromethorphan. 99 


661 think the taste factor is also important...so do the 


mothers! 99 


©1980 BRISTOL LABORATORIES 
Division of Bristol-Myers Company 
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DS’ COUGHS. 


ATIONAL SYMPTOMATIC THERAPY. 


W, DESIGN A SIMPLE, HIGH - POTENCY 
INFANT COUGH/COLD FORMULA. 
(BEFORE PROCEEDING, REVIEW STEP 1.) 
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uaifenesin (glyceryl guaiacolate)...... 30 mg 
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br symptomatic relief of coughing and nasal 
nd bronchial congestion due to colds, flu, bron- 
nitis and croup. 





1e only major cough/cold formula in drops based 
30 mg of expectorant action (guaifenesin) to en- 
rage productive coughing. 


1e Only major cough/cold formula in drops includ- 
phenylpropanolamine, a decongestant with mini- 
CNS side effects. 


@ The only major cough/ 
cold formula in drops 
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administration by 
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age. 
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For symptomatic relief of coughing and nasal 
and bronchial congestion due to colds or flu. 
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Naldecon fruit 
flavor—taste-tested 
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brand and over- 
whelmingly pre- 
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Clinical Memoranda 


Foamy Histiocytes in the CSF 
of a Patient With Infantile 
Niemann-Pick Disease 


Niemann-Pick disease is character- 
ized by hepatosplenomegaly and pro- 
gressive neurologic deterioration in 
the first year of life. Histiocytes of 
the reticuloendothelial system accu- 
mulate cytoplasmic inclusions, which 
results in characteristic “foam cells.” 
In the examination of a patient with 
hepatosplenomegaly, discovery of 
these cells in bone marrow aspirates 
provides a valuable diagnostic clue. 
These cells, however, are few in num- 
ber and may be difficult to recognize 
in standard preparations. We describe 
a case of Niemdahn-Pick disease in 
which foam cells were present in the 
spinal fluid and were easily demon- 
strated by cytocentrifugation. Evalu- 
ation of CSF cells by cytocentrifuga- 
tion may provide a useful diagnostic 
tool in suspected cases of lipid storage 
disease. 


Report of a Case.—The patient was noted 
to have massive hepatosplenomegaly at 7 
months of age. The boy’s parents were first 
cousins. Physical examination showed a 
small, microcephalic infant. His height (25 
cm), weight (6,180 g), and head circumfer- 
ence (42.5 cm) were all less than the third 
percentile. Macular cherry-red spots were 
present. Muscle tone was increased, and 
there were tongue fasciculations, 

The results of complete blood cell count, 
urinalysis, and chest roentgenography 
were normal. Leukocyte inclusions were 
not seen in the peripheral blood smear. The 
concentration of serum glucose was 94 
mg/dL; SGOT, 186 Reitman-Frankel units; 
SGPT, 99 Reitman-Frankel units; lactic 
dehydrogenase, 864 IU; alkaline phospha- 
tase, 10.2 Bodansky units; and acid phos- 
phatase, 7.1 Gomori units. Lumbar punc- 
ture showed clear fluid with normal pres- 
sure and glucose level. There were fewer 
than five cells per cubic millimeter of 
CSF. 
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However, cytocentrifugation of the CSF 
showed that the majority of the cells pres- 
ent were large histiocytes with characteris- 
tic foamy cytoplasm (Figure). A bone mar- 
row aspirate was normocellular with 
increased numbers of histiocytes. Foam 
cells were present, but were seen only after 
scanning several slides. Levels of leukocyte 
f-galactosidase, a-manosidase, a-fucosi- 
dase, and N-acetyl-£-hexosaminidase were 
normal. Leukocyte and serum sphingomye- 
linase assay showed less than 10% of 
normal choline '*C release after two hours 
of incubation, in agreement with previous 
enzymatic findings in WBC extracts from 
patients with Niemann-Pick disease.* 
Sphingomyelinase activity of skin fibro- 
blasts cultured from the patient showed 
138% of normal activity, confirming the 
diagnosis of Niemann-Pick disease. The 
patient was placed in a chronic care facility 
and died of a respiratory infection at the 
age of 2 years 6 months. An autopsy was 
not permitted. 


Comment.—Niemann-Pick disease 
is a lipidosis caused by sphingomyeli- 
nase deficiency. It is desirable to diag- 
nose this disease as early as possible to 
give appropriate prognostic and ge- 
netic counseling. In this patient, with 
clinical features suggestive of a stor- 
age disease, we demonstrated foam 
cells by cytocentrifugation of CSF. 
This discovery allowed us to proceed 
directly to the definitive enzymatic 
assays. Though the bone marrow did 
show suggestive foam cells, only a 
minute fraction of the cells we exam- 
ined were abnormal. Subsequently, we 
identified larger numbers of foam 
cells as the patient’s condition deterio- 
rated. 

The origin of the foam cell is not 
clear. Macrophages are phagocytes 
with active cellular metabolism. The 
presence of striking foam cells in the 
CSF before this feature was promi- 
nent in the bone marrow suggests 
that the accumulation of lipid is the 








Cytocentrifuge preparation of CSF show- 
ing foam cell (May-Grunwald stain, origi- 
nal magnification x 100, with oil phase- 
contrast objective to accentuate vac- 
uoles). 


result of phagocytosis of damaged 
neurologic tissue, rather than an accu- 
mulation of normal cellular metabo- 
lites as a result of the lysosomal 
enzyme defect. 

As part of the examination of 
patients with clinical signs compatible 
with storage disease, cytocentrifuga- 
tion of CSF offers an easily per- 
formed method for the detection of 
foam cells. Diagnosis is then con- 
firmed by specific enzyme assay. 

ROBERT R. CHILCOTE, MD 
MICHAEL MILLER, MD 
GLYN DAwson, PHD 
REUBEN MATALON, MD 
Wyler Children’s Hospital 
Box 97. 

950 E 59th St 

Chicago, IL 60637 


John Sherwin, PhD, provided helpful advice 
and Amanda Tuley provided technical assis» 
tance. 
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Use of Tolazoline 
in Massive Clonidine Poisoning 


Clonidine hydrochloride (Catapres) 
is a potent antihypertensive drug that 
acts by stimulating the a-adrenergic 
receptors in the brain. The known side 
effects in adults are drowsiness, 
lethargy, constipation, dry mouth, salt 
and water retention, depression, im- 
potence, and rarely, orthostatic hypo- 
tension.’ Rebound hypertension may 
occur after abrupt discontinuation of 
long-term therapy and may be accom- 
panied by anxiety, headache, abdomi- 
nal pain, nausea, and vomiting.’ The 
few reports of poisoning in children 
describe decreased level of conscious- 
ness varying from lethargy to coma, 
bradycardia, hypertension or hypoten- 
sion, bradypnea, hypotonia, hypother- 
mia, loss of deep tendon reflexes, and 
pupillary constriction.* Atrioventric- 
ular conduction delays of all degrees 
have been noted.° 

Tolazoline, an a-adrenergic antag- 
onist, has been advocated as a specific 
antidote for clonidine poisoning. How- 
ever, limited information is available 
regarding its efficacy in children. We 
describe the use of tolazoline in a child 
with massive clonidine poisoning. 


Repért of a Case.—A previously healthy 
16-month-old girl was found at home 
lethargic after ingesting 23 0.2-mg cloni- 
dine hydrochloride tablets (0.44 mg/kg). 
Examination at the referring hospital 5'2 
hours after ingestion revealed a lethargic 
child with a systolic blood pressure (BP) of 
190 mm Hg by Doppler ultrasound tech- 
nique; the examination results were other- 
wise normal. During transfer to our insti- 
tution, she experienced bradycardia and 
hypoventilation that progressed to apnea. 
Two intravenous (IV) doses of atropine 
sulfate transiently increased her heart rate 
and respiratory rate. Two hours later, she 
was still lethargic, but responsive to pain- 
ful stimuli. The pulse rate was 128 beats 
per minute, respiratory rate was 24/min 
and regular, BP was 150/80 mm Hg by 
ultrasound, rectal temperature was less 
than 35 °C, and weight was 10.5 kg. The 
skin was cool and dry with full pulses 
palpable. Diffuse abdominal guarding was 
present without other abdominal abnor- 

malities. Neurologic examination revealed 
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mild hypotonia with symmetrically normal 
deep tendon reflexes and bilateral upgoing 
toes. The examination findings were other- 
wise normal. 

Admission laboratory data included an 
arterial pH of 7.29 with a base excess of —7 
mEq/L. Serum electrolyte, BUN, creati- 
nine, and urinalysis findings were normal 
and the chest roentgenogram w2s unre- 
markable. The blood glucose level was 117 
mg/dL while the patient receivec IV glu- 
cose. The serum clonidine level, sbtained 
approximately 13 hours after imgestion, 
was 15 ng/mL (adult therapeutic range, 0.1 
ng/mL to 0.6 ng/mL). 

Hypertension recurred, with systolic BP 
measured by ultrasound rising from 90 to 
170 mm Hg without apparent cause during 
the next 30 minutes of observat on (Fig- 
ure). A percutaneous right radia. arterial 
line was placed for direct measur=ment of 
BP; the initial reading was 173/116 mm 
Hg, and in agreement with a simultaneous 
ultrasonic BP. Recurrent sinus bradycar- 
dia, coincident with the occurrence of 
hypertension, was treated by atropine sul- 
fate, 0.1 mg/kg IV. In view of the patient’s 
recurrent, persistent severe hypertension 
with bradycardia and lethargy, ar IV bolus 
of 10 mg of tolazoline hydrochloride was 
given. The intra-arterial BP fel within 
five minutes to 80 mm Hg systolic; IV 
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normal saline and albumin were given for 
normalization of BP. Following this, no 
additional antihypertensive medications or 
volume expanders were needed. Parenteral 
fluids were provided at 150 mL/kg/day, 
and mean urine output was 6.5 mL/kg/hr. 
No subsequent apneic or bradycardic epi- 
sodes occurred. By 24 hours following 
ingestion, she was less lethargic, and all 
vital signs, including BP, were normal. She 
was discharged after two additional days 
of observation and parental counseling 
regarding accident prevention. Follow-up 
examination one week after ingestion 
revealed a normal child with a BP of 
108/70/60 mm Hg by cuff. 


Comment.—Clonidine stimulates the 
a-adrenergic system, both peripheral- 
ly and centrally. A therapeutic dose of 
clonidine first causes an immediate 
and brief (< two minutes) period of 
hypertension followed by a period of 
sustained hypotension. The initial 
increase in BP is caused by peripheral 
vasoconstriction. The subsequent an- 
tihypertensive effect is thought to be 
mediated through activation of the 
postsynaptic a-adrenergic receptors 
in the medulla oblongata that modu- 


late cardiovascular function.”* This N 


Clinical Memoranda 77 


. 
~*~ 
Sz 
4 








N 
e 
a” 
P 
y 
r 
i 
i 


‘activation causes a decrease in sympa- 
thetic efferent stimulation to the 
heart, kidney, and peripheral vascula- 
ture with a resultant decrease in BP.?:* 
Predominance of the peripheral effect 
raises the BP, while predominance of 
the central effect lowers it. It is 
unclear what factors cause one effect 
to prevail in a poisoned individual. 

Tolazoline, an imidazoline com- 
pound with a structure similar to clon- 
idine, has both central and peripheral 
a-adrenergic inhibitory effects." 
Therefore, tolazoline is effective in 
reversing both the hypotensive and 
hypertensive effects of clonidine. The 
successful use of tolazoline, in a simi- 
lar dose, has been reported for treat- 
ment of hypotension in a child with 
clonidine ingestion.’ In our patient, 
one dose of IV tolazoline hydrochlo- 
ride, 1 mg/kg, was immediately 
effective in lowering the BP. Brady- 
cardia, resulting from the CNS effects 
of clonidine, is also inhibited by tolaz- 
oline,* which in our patient was more 
long-lasting than atropine alone. 
Since the plasma half-life of clonidine 
is relatively long (12 to 16 hours) com- 
pared with the brief duration of action 
of tolazoline, we were surprised at the 
efficacy of the single dose of tolazo- 
line used. 

Several antidotes to clonidine poi- 
soning have been suggested by others: 
dopamine for patfents with hypoten- 
sion and bradycardia," and peripheral 
a-adrenergic blocking drugs for pa- 
tients with hypertension.’ We believe 
tolazoline is the drug of choice because 
of its ability to reverse both peripher- 
al and central effects. The potential 
hypotensive effect of tolazoline should 
be anticipated. 

RICHARD A. SCHIEBER, MD 
NEAL D. KAUFMAN, MD 
Childrens Hospital of 

Los Angeles 
4650 Sunset Blvd 
Los Angeles, CA 90027 


Capt Gregory V. Bart, MC, USAF, referred the 
patient. Li Chu, MS, determined the clonidine 
blood level. Sudhir Anand, MD, Ellin Lieberman, 
MD, and Robert Adler, MD, reviewed the manu- 
script. The house staff and nurses at Childrens 
Hospital of Los Angeles provided excellent 
care. 
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Familial Precocious Puberty in a 
Brother and Sister 


Familial precocious puberty is rare. 
To date, less than 20 kindreds have 
been described.'* This form of preco- 
cious puberty occurs almost exclusive- 
ly in boys and may involve several 
generations.'’ The disorder may be 
inherited as a sex-limited autosomal 
dominant trait transmitted only 
through affected males' or through 
affected males or unaffected parents.’ 
Less commonly, it may be X-linked, 
transmitted only through unaffected 
females.* To date, only two incidences 
of familial sexual precocity have been 
mentioned in the literature where the 
condition had appeared in siblings of 
the opposite sex.** We report a family 
in which idiopathic precocious puberty 
occurred in a brother, sister, and in 
their father. 


Report of Cases.—CasE 1.—A 7-year 8- 
month-old girl was seen for evaluation of 
early puberty. She had been the 3,400-g 
product of an uncomplicated term preg- 
nancy and delivery. Early psychomotor 
development was normal. Until age 5, she 
grew along the 15th percentile for height 
and weight. At 5 years, left breast develop- 
ment was noted. Between 6 and 7 years, 
growth velocity accelerated, accompanied 
by the onset of pubic hair growth and 
further breast enlargement. At 7 years 8 
months, menarche had not occurred. Physi- 
cal examination revealed a height of 138 
cm (height age, 10.5 years), a weight of 49 
kg (weight age, 14.0 years), an arm span of 
139.5 cm, a head circumference of 53.75 em, 
and a upper-lower body ratio of 0.85. 
Breasts were stage 3-4." A moderate 
amount of pubic hair and axillary hair was 
present (stage 3).° The clitoris was normal. 
Rectal examination revealed no masses. 





Funduscopie and neurologic examination 
results were normal. Two 12-year molars 
were present. Roentgenograms revealed a 
normal skull and sella turcica. Skeletal 
maturation was 11 years’; predicted adult 
height was 156 to 160 em.‘ The urinary 
17-ketosteroid value was 2.2 mg/day (nor- 
mal prepubertal range, 1 to 5 mg/day). The 
urinary 17-hydroxysteroid level was 2.1 
mg/sq m/day (normal prepubertal range, 1 
to 5 mg/sq m/day). The plasma estradiol 
value was 118 pg/mL (normal prepubertal 
range, < 15 pg/mL; adult late follicular 
range, 100 to 500 pg/mL). The dehydroepi- 
androsterone sulfate level was 23.6 ug/dL 
(normal prepubertal range, 20 to 95 ug/dL) 
and the 11-deoxycortisol level was < 1 
„g/dL (normal, < 1 g/dL). A standard 
gonadorelin-releasing hormone (GnRH) 
test revealed a basal mean serum luteiniz- 
ing hormone (LH) level of 13 mIU/mL and 
a follicle-stimulating hormone (FSH) level 
of 9 mIU/mL (normal prepubertal ranges: 
LH, 1 to 5 mIU/mL; FSH, 2 to 6 mIU/mL; 
normal adult female follicular phase 
ranges: LH, 3 to 25 mIU/mL; FSH, 3 to 25 
mIU/mL). (The second international refer- 
ence standard of human menopausal gon- 
adotropin [IRP-HMG] was used as a stan- 
dard for gonadotropin assays.) In response 
to gonadorelin, LH and FSH levels rose to 
234 and 31 mIU/mL, respectively. Normal 
incremental rises for a prepubertal girl are 
LH, 5 to 24 mIU/mL, and FSH, 22 to 65 
mIU/mL; adult female incremental rises 
during the early follicular phase are LH, 33 
to 160 mIU/mL, and FSH, 2 to 17 mIU/ 
mL. Four weeks after thé gonadorelin test, 
menarche occurred. She was treated with 
medroxyprogesterone acetate, 5 to 15 mg 
daily, without cessation of menses during a 
six-month period. Six months after discon- 
tinuation of medroxyprogesterone thera- 
py, Menses were occurring approximately 
every six to eight weeks. At 9 years of age, 
she now weighs 47 kg and is 148 em tall. 
CASE 2.-The 10-year 4-month-old broth- 
er of patient 1 was examined becafise of 
the report that he had also had the onset of 
puberty at a young age. The family had 
been unconcerned because the pattern of 
early development was similar to that of 
the boy’s father. He had been the 3,600-g¢ 
product of a normal, uncomplicated term 
pregnancy. Early growth was rapid; by age 
2, he was greater than the 97th percentile 
in both height and weight. Eruption of 
secondary dentition began between ages 2 
and 3. By school age, it was obvious that he 
was tall and muscular, although sexual 
development was not dated because of the 
child’s modesty. At age 10, he was shaving 
once weekly, had some voice deepening, 
and had mild acne. School adjustment was 
satisfactory, although he preferred play- 
mates 14 to 16 years of age. Physical 
examination at age 10 years 4 months 
revealed a museular adolescent boy. Height 
was 161.5 cm (height age, 14 years); weight 
was 56.9 kg (weight age, 15 years); arm 
span was 165 cm; and head circumference 
was 57 cm. He had a slight moustache, and 
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comedones and acne were seen over his 
face, chest, and back. Moderate axillary 
hair and adult genitalia and pubic hair 
were present (stage 4).° Testes measured 
4.0 x 3.0 em bilaterally (stage 3-4).° Four 
12-year molars were present. Funduscopic 
and neurologic examination findings were 
normal. Roentgenograms of the hand and 
wrist showed a skeletal maturation of 13 
years 6 months,’ with a final height predic- 
tion of 184 to 189 cm.* Random serum 
11-deoxycortisol, testosterone, LH, and 
FSH values were < 1.0 ug-dL, 2.4 ng/mL, 
2.0 mIU/mL, and 2.0 mIU/mL (normal 
prepubertal ranges: testosterone, < 0.2 
ng/mL; LH, 1 to 5 mIU/mL; and FSH, 2 to 
6 mIU/mL). At 11 years 9 months, he 
weighs 64 kg and is 170 cm tall. 

CASE 3.—The 28-year-old father of these 
children reported that by age 12 he was 
fully developed sexually. There was no 
further linear growth after that time. He 
remembers being sent home from school at 
age 10 to shave. He was always the tallest 
in his class throughout grade school. Adult 
height was 174.5 em; weight, 107.0 kg; arm 
span, 177.0 cm; and upper-lower body ratio, 
0.90. Genitalia were normal for an adult 
man. Random serum 11-deoxycortisol, tes- 
tosterone, LH, and FSH levels were < 1.0 
g/dL, 5.7 ng/mL, 7.0 mIU/mL, and 2.0 
mIU/mL (normal adult male ranges: tes- 
tosterone, 4 to 10 ng/mL; LH, 2 to 25 
mIU/mL; and FSH, 2 to 25 mIU/mL). 

Early sexual development was not docu- 
mented in other family members, although 
the paternal grandfather of these children 
was said to have had a body build similar to 
their father. Their mother reported normal 
growth and pubertal development, with 
menarche at 12 years. Her adult height is 
160 cm. There were no other children or 
miscarriages. Consanguinity between 
family members was denied. 


Comment.—Sexual precocity is gen- 
erally accepted to be present if signs 
of puberty develop prior to the age of 
8 years in girls and 9 years in boys. 
The girl described herein began hav- 
ing breast development by age 5, and 
although the early signs were unob- 
served in the boy and his father, 
puberty almost certainly was present 
at age 5 to 6 years. Voice changes and 
beard growth are late pubertal 
changes’ and were present in both the 
boy and his father by age 10. Unlike 
many children with sexual precocity 
who have short stature as adults 
because of early epiphyseal closure, it 
appears that the affected individuals 
in this family will have average or 
greater than average adult stature. 

Hormonal concentrations in the 
children are compatible with their 
pubertal stage and skeletal matura- 
tien. The striking LH response to 
gonadorelin in the girl is similar to 
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results reported for girls with idio- 


pathic precocious puberty.''” In addi- 
tion, FSH response is high for her 
stage of pubertal development? This 
probably relates to the fact that she 
has a prepubertal level of dehydroep- 
iandrosterone reflective of a pread- 
renarchal state in spite of a bone 
maturation of 11 years. 

There are only two brief comments 
in the literature that mention sexual 
precocity occurring in both brother 
and sister.*’ Ferrier et al‘ describe a 
girl who had the onset of thelarehe at 
age 4, followed by pubarche at 6 years 
3 months, and menarche at 7 years 1 
month. Dentition and emotional de- 
velopment were not advanced. Her 
brother began his growth spurt at age 
8, and had facial hair by age 10. At 11 
years of age, his voice was deep, den- 
tition was advanced, and his height 
age was 18 years 1 month. Family 
history was negative for known early 
pubertal development. Wilkins’ brief- 
ly mentioned that he had seen sexual 
precocity in one family in which mem- 
bers of the opposite sex were involved, 
but did not describe them further. The 
family described herein is similar to 
that described by Ferrier et al except 
that in our family there is presump- 
tive evidence for a dominant form of 
inheritance. 

Nancy J. Hopwoop, MD 

ROBERT P. KELcH, MD 

LLOYD J. HELDER, MD 

Division of Pediatric Endocrinology 

Department of Pediatrics and 

Communicable Diseases 

University of Michigan 

and 

C. S. Mott Children’s Hospital 

405 E Ann St 

Ann Arbor, MI 48109 


This study was supported in part by National 
Institutes of Health grant HD 12306. 
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Knee-Chest Position and Neonatal 
Oxygenation and Blood Pressure 


Our interest in the effect of the 
knee-chest position on sick neonates 
was stimulated by two clinical obser- 
vations. First, babies are routinely 
positioned with the,knees flexed to 
the chest for lumbar puncture, Zand 
sick babies frequently do not tolerate 
the procedure well. Second, we had 
observed that knee-chest positioning 
was often associated with an increase 
in blood pressure (BP). To further 
define the effects of the knee-chest 
position, we studied continuous trans- 
cutaneous oxygen tension (t.P0,) and 
mean BP responses associated with 
this position in a group of sick neo- 
nates. 


Patients and Methods.—Fourteen sick 
babies, ranging in birth weight from 900 to 
2,900 g each (mean, 1,949 g) and in gesta- 
tional age from 25 to 44 weeks (mean, 33.4 
weeks), were studied at 1 to 14 days of age 
(mean, 2.8 days) (Table). All patients had 
either umbilical, radial, or posterior tibial 
artery catheters in place. Throughout the 
study, mean BP was measured continuous- 
ly with standard equipment, and Po, was 
measured continuously with a transcuta- 
neous oxygen electrode attached to the 
abdomen on the right upper quadrant. 
Prior to the knee-chest positioning, arterial 
blood was obtained for measurement of 
Po,. These measurements correlated close- 
ly with simultaneous transcutaneous Po, 
measurements (mean difference [+ SD 
was 8 + 7 mm Hg). e 
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Patient Characteristics, Continuous’ Transcutaneous Oxygen Tension (t.P0.), and Mean Blood Pressure (MBP) 





t.Po., mm Hg MBP, mm Hg 
—_—_eEe_Eeeee S 
° At After At After 
Gesta- Rest 3 min in Rest 3 min in 
Birth tional Age at Time With Knee- With Knee- 
Weight, Age, Primary of Study, Legs Chest Legs Chest 
Patient g wk Diagnoses* Days Extended Position Extended Position 
1 900 25 PFC 1 63 44 35 44 
2 1,180 29 BPD 14 66 11 39 60 
3 1,280 29 HMD with PDA 5 58 39 34 43 
4 1,360 28 GBS 1 147 110 33 45 
5 1,870 32 HMD with PDA 7 55 41 49 58 
6 1,930 34 HMD 3 81 50 60 55 
7 2,020 32 GBS 1 57 37 44 48 
9 2,180 37 HMD 1 56 TOR 49 55 
10 2,270 34 HMD 1 54 41 42 49 
11 2,270 35 HMD 3 51 37 49 56 
12 2,500 - 38 PFC 1 83 61 43 49 
13 2,760 36 PFC 1 70 43 43 60 
14 2,900 44 MEC ASP 1 46 32 45 46 


*HMD indicates hyaline membrane disease; PDA, patent ductus arteriosus; GBS, group B streptococcal pneumonia; MEC ASP, meconium aspiration; 
PFC, persistent fetal circulation; BPD, bronchopulmonary dysplasia. 


Knee-Chest 
Position 





l min 

Continuous transcutaneous oxygen ten- 
sion (t.PO.) recording of 2,180-g male 
infant (patient 9) with hyaline membrane 
disease during knee-chest positioning. 
Baby’s mean blood pressure was 49 mm 
Hg immediately prior to study and 55 mm 
Hg at end of three minutes of knee-chest 
positioning. 


To study the patient in a steady state, 
each test was performed at least 30 min- 
utes after chest physiotherapy and with 
the baby resting in the supine position. The 
mean BP and t,Po. were found to be stable 
for ten minutes prior to knee-chest posi- 
tioning. Then, the knees and hips were 
flexed to the knee-chest position for three 
minutes. Following the three-minute test 
period, the legs were returned to the 
extended position; the study was repeated 
after a ten-minute interval in ten patients. 
The baby’s activity during the test period 
was noted. The protocol for this study was 
approved by the Research Review and 
Human Experimentation Committee of 
Magee-Women’s Hospital, Pittsburgh. 


Results.—In all 14 patients, the t.Po, 
decreased; in 13 of them, the mean BP 
increased during knee-chest position- 
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ing (Table). The t.Po, decreased from 
67.7 + 25.2 to 44.4 + 21.7 mm Hg with 
the change in position (P < .025). 
Mean BP increased from 43.5 + 7.1 
mm Hg at rest to 51.2 + 6.0 mm Hg at 
the end of the study period (P < .01). 
Three patients struggled or cried 
when placed in the knee-chest posi- 
tion; the others showed no change in 
activity. These three infants experi- 
enced a mean decrease in t,.P0, of 26.7 
mm Hg and a mean increase in BP of 
8.0 mm Hg during knee-chest posi- 
tioning. Responses did not appear to 
differ with respect to primary disease 
or activity of the patient. A typical 
response pattern is presented in the 
Figure. 


Comment.—The results of our study 
indicate that sick neonates experience 
a significant decrease in t.P0, when 
they are placed in the knee-chest posi- 
tion. This finding may be clinically 
important when these patients are 
restrained with the knees flexed to 
the chest for lumbar puncture. Knee- 
chest positioning is also associated 
with a significant increase in BP. Our 
patients’ BPs increased when placed 
in this position, probably because of 
increased peripheral vascular 
resistance. 

The continuous t.PO, monitor pro- 
vides more useful information about 
oxygenation than intermittent arteri- 
al sampling.' Several nursery routines 
such as intermittent bag ventilation 
and prone positioning have been 


shown to alter Po, in neonates.2* On 
the basis of our results, t.PO, monitor- 
ing is indicated when sick neonates 
are restrained in the knee-chest posi- 
tion for lumbar puncture. This tech- 
nique permits prompt recognition of 
and intervention for the hypoxia asso- 
ciated with knee-chest positioning. 
ROBERT C. SPAHR, MD 
Department of Neonatology 
and General Pediatrics 
Geisinger Medical Center 
Danville, PA 17821 


Hucu M. MacDonaLp, MD 
Department of Pediatrics 
West Penn Hospital 
Pittsburgh, PA 15213 


EBERHARD MUELLER-HEUBACH, MD 
Departments of Pediatrics and 
Obstetrics and Gynecology 
University of Pittsburgh School 
of Medicine 
Magee-Women’s Hospital 
Pittsburgh, PA 15213 


Dr Neuhauser of Litton Medical Electronics, 
Inc, made the t.P0, monitor (Oxymonitor SM 361) 
available. 


1. Huch R, Huch A, Albani M, et al: Transcuta- 
neous Po, monitoring in routine management of 
infants and children with cardiorespiratory prob- 
lems. Pediatrics 1976;57:681-690. 

2. Okken A, Rubin IL, Martin RJ: Intermittent 
bag ventilation of preterm infants on continuous 
positive airway pressure: The effect on transcu- 
taneous Po,. J Pediatr 1978;93:279-282. 

3. Martin RJ, Herrell N, Rubin D, et al: Effect 
of supine and prone positions on arterial oxygen 
tension in the preterm infant. Pediatrits 
1979;63:528-531. 
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Infectious Diarrhea 
Can you diagnose the cause? 


e 
It's likely to be viral—since bacterial pathogens 
have been isolated from only about 20% of infants 
and children stricken with acute diarrhea. ' 


Diarrhea and subsequent dehydration are common 
symptoms of infectious gastroenteritis, a serious 
disease which is responsible for hospitalization of 
more than 300,000 children in the U.S. annually. 
Today it is believed that about half of those children 
suffer from a specific type of viral infection— 
rotavirus. 


Rotavirus infections, singled out as the most 
important cause of non-bacterial gastroenteritis 
among children, are most prevalent now, during 
the winter months, 


Rapid diagnosis is important. 

Rotavirus infections are highly contagious and fast 
spreading, especially in the hospital setting. In one 
study, 20% of 60 infants at risk on hospital 
admission developed diarrhea within 72 hours.’ An 
early definitive diagnosis removes uncertainty, 
eliminates unnecessary antibiotic treatment, and 
permits a rational approach to isolation and 
epidemiological control. 


Presently most children with gastroenteritis are 
routinely tested for pathogenic bacteria. Now you 
can complete your workup with the first rapid viral 
diagnostic for rotavirus from Abbott Diagnostics... 


1 St. Geme J.W.: Anew look at infectious gastroenteritis, West J. Med, 121: 456-461 
1974 € 
%9, Hodes, H.L.: Viral Gastroenteritis. Am. J. Dis. Child. 131: 729-731, 1977 
Ryder, R.W., McGowan, J.E., Hatch, M.H., Palmer, E.L.: Reovirus-like agent as a 
cause of nosocomial diarrhea in infants. J. Pediatr 90: 698-702. 1977 


ROANME" 


@ Detects group specific antigen common to 
all rotaviruses. 


E Confirmed diagnosis within hours. 
E Simple enzyme immunoassay. 


@ As sensitive as conventional electron 
microscopy. 


Ask your laboratory or write us for further 
Tiielaiirlelelip 


ABBOTT LABORATORIES 

Diagnostics Division 

Yona damm Chicago, IL 60064 

8C0/323-9100 Toll Free 

In Illinois 312/937-6161 Collect 
Canada 514-731-7858 
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Correspondence pertaining to material published in the JoURNAL will be published, 
if found suitable, as space permits. Submit double-spaced copy clearly marked “For as 
publication” and signed by all authors; references should conform to JOURNAL format; 
maximum length: 500 words. Copyright assignment signed by all authors is required. The 
Editor reserves the right to edit such letters, which should be received within six weeks of 
publication of the JOURNAL article in question. 


Lemierre’s Postanginal Sepsis 


Sir.—In the April issue of the JOURNAL 
(134:356-358, 1980), Drs Vogel and 
Boyer presented “two cases of Le- 
mierre’s postanginal septicemia” and 
an excellent summary of this disease. 
However, at least one author, Reub- 
en,’ published an article on postangi- 
nal sepsis prior to the Lemierre article 
cited. I do not know if Dr Reuben was 
the first to describe postanginal sepsis 
(nor do I know his preference of sand- 
wiches) but I am curious as to the 
reason for designating the syndrome 
of postanginal sepsis as Lemierre’s. 

KEITH R. POWELL, MD 

Division of Infectious Diseases and 

Immunology 
Department of Pediatrics 
University of Rochester School 
of Medicine and Dentistry 
Rochester, NY 14642 


1. Reuben MS: Pos®nginal sepsis: Report of 
nine cAses. Arch Pediatr 52:152, 1933. 


In Reply.—Dr Powell is right that oth- 
ers recognized the syndrome of post- 
anginal sepsis prior to the publication 
of the article by Lemierre' we cited. 
Although Lemierre credits Schott- 
muller with its original description in 
1918, we were not able to find this 
reference. A number of case reports 
appeared in the American?’ and Ger- 
man‘ literature prior to 1930. The 
paper by Fraenkel,‘ a pathological 
study, appears to be the first to have 
associated postanginal sepsis with 
tonsillar and peritonsillar thrombo- 
phlebitis, although the association 
with jugular thrombophlebitis was 
recognized in earlier reports. The case 
series by Reuben, cited by Dr Powell, 
and another by Abt® clearly describe 
the syndrome but remain relatively 
unsophisticated from the bacteriologi- 
cal standpoint. Teisser et al’ in 1931 
reported a case of postanginal sepsis 
in which the blood culture isolate was 
speciated as Bacillus funduliformis 
(now known as Fusobacterium necro- 


> phorum). It was. Lemierre, however, 
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who first “put it all together” by a 
clear exposition of the pathogenesis 
and pattern of metastatic foci of 
infection characteristic of the condi- 
tion, who established its particular 
association with F necrophorum with 
an extensive personal series, and, 
interestingly, who first successfully 
treated it with penicillin. We cited 
Lemierre in the title not to establish 
an eponymic precedent but to draw 
attention to his classic description of 
the disease observed in our two 
patients. 

KENNETH M. BOYER, MD 

LAWRENCE C. VOGEL, MD 

Division of Pediatric Infectious 

Diseases 

Department of Pediatrics 

University of Chicago 

Pritzker School of Medicine 

Chicago, IL 60637 


1. Lemierre A: On certain septicemias due to 
anaerobie organisms. Lancet 1:701-703, 1936. 

2. Long JW: Excision of internal jugular vein 
for streptococcic thrombi of vein and cavernous 
sinus causing paralysis of orbital muscles. Surg 
Gynecol Obstet 14:86-91, 1912. 

3. Goodman C: Primary jugular thrombosis 
due to tonsil infection. Ann Otol Rhinol Laryngol 
26:527-529, 1917. 

4. Fraenkel E: Uber postanginose Pyemia. 
Virchows Arch Pathol Anat 254:639-655, 1925. 

5. Kissling K: Uber postanginose Sepsis. 
MMW 28:11638-1168, 1929. 

6. Abt IA: Postanginal sepsis. J Pediatr 1:8-15, 
1932. 

7. Teisser P, Reilly J, Rivalier E, et al: Les 
septicemies primitives dues au bacillus funduli- 
formis. Ann Med 30:97-144, 1931. 

8. Lemierre A, Morin M, Rathery M: Quatre 
cas d'infection a Bacillus funduliformis gueris 
apres traitment par la penicilline. Bull Mem Soc 
Med Hop Paris 61:335-338, 1945. 


Kawasaki’s Disease 


Sir.—_Yanagihara and Todd in their 
invited review of Kawasaki’s disease 
(JOURNAL 1980;134:606-614) failed to 
refer to prior reports by myself and 
my colleagues on the occurrence of 
Kawasaki’s disease in epidemic form 
in the United States, the efficacy of 
both aspirin and corticosteroids in 
controlling symptoms when adminis- 
tered in adequate doses, and the mal- 


absorption of aspirin in some children 
with Kawasaki's disease.'? Subse- 
quent experience with more than 60 
cases of Kawasaki’s disease in our 
registry, and many more reported to 
us via telephone consultation by many 
physicians from many areas of the 
United States, confirms our original 
observations. While Yanagihara and 
Todd do not refer directly to our data, 
our 23 cases reported between April 
1977 and February 1978, plus 23 more 
cases studied in the metropolitan New 
York City area during that period as 
part of a joint epidemiologic study 
with the Center for Disease Control 
(CDC) in Atlanta, constitute 18% of 
the cases reported by the CDC (refer- 
ences 9 and 19 of Yanagihara and 
Todd).* Since the data collected from 
our patients are included in these 
reviews, it is important that physi- 
cians who care for children with 
Kawasaki's disease also be aware of 
our therapeutic experience in the care 
of an extraordinarily large number of 
children with this disorder. 

JERRY C. JAcoBs, MD 

Section of Pediatric Rheumatology 

College of Physicians and Surgeons 

of Columbia University 
New York, NY 10032 ° 


1. Jacobs JC: Successful treatment of Kawasa- 
ki disease with high-dose aspirin. Pediatr Res 
1978;12:494. 

2. Jacobs JC: Salicylate treatment of epidemic 
Kawasaki disease in New York City. Ther Drug 
Monitor 1979;1:123-130. 

3. Morens DM, Anderson LJ, Hurwitz ES: 
National surveillance of Kawasaki disease. Pedi- 
atries 1980;65:21-25. 


Theophylline Pharmacokinetics 


Sir.—Although our article is not cited 
by Simons et al (JOURNAL 1980;134:39- 
41), we first reported the phenomenon 
of biphasic theophylline elimination in 
1978.: Although our case involved an 
older child (7 months), the elimination 
curves are surprisingly similar. It 
should be noted that our patient did 
not receive phenobarbital. As a result, 
we speculate that phenobarbital has 
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nothing to do with the shorter half- 
life reported in the second phase. If 
case 1 of Simons et al had been fol- 
lowed up long enough, it is likely that 
a similar phenomenon could have been 


» served. In our case report, the time 


at which the kinetic change took place 
was approximately the same. There 
were no caffeine metabolites present 
in our patient, and we attribute this to 
the age differential. The ratio of CSF 
theophylline to serum theophylline is 
approximately the same level in both 
their case and our case. We believe 
that our comments are important 
because first-order kinetics do persist 
and also that the treatment with phe- 
nobarbital likely has nothing to do 
with the change in half-life. 

GREGORY J. KADLEC, MD 

526-B Shoup Ave W 

Twin Falls, ID 83301 


C. H. JARBOE, PHD 

Room 311A Skaggs Hall 
University of Utah 

Salt Lake City, UT 84112 


STEPHEN J. POLLARD, MD 

Department of Pediatrics 

University of Louisville School 
of Medicine 

Suite 211 

Ten Thousand Building 

10000 Shellyville Rd 

Louisvill®, KY 40223 


1. Kadlee GJ, Jarboe CH, Pollard SJ, et al: 
Acute theophylline intoxication: Biphasic first- 
order elimination kinetics in a child. Ann Allergy 
1978;41:337-339. 


In Reply.—The slower, initial first- 
order elimination half-life values are 
similar i in the patient of Kadlec et al! 
and iñ our much younger patients and 
seem to indicate saturation of the 
predominant metabolic pathway. We 
attributed the slow first-order elimi- 
nation of methylation, whereas Kad- 
lec et al suggested that first-order 
renal clearance was apparent. This 
may not be so, however, since their 
patient was anuric for ten hours, and 
there is significant positive correla- 
tion between the renal clearance of 
theophylline and urine flow rate.? 
Kadlec et al suggest that no caf- 
feine was found in their patient 
because of her age. However, Harte- 
mann et al’ have found caffeine in the 
serum of an 18-month-old infant who 
ingested 204 mg/kg theophylline, 
achieving a peak serum concentration 
of 86 ug/mL. We have shown in our 
laboratory’ that during analysis of 
caffeine by high-performance liquid 
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chromatography, excessive heating, of 
samples during evaporation of the 
organic extracting solvent results in 
significant caffeine loss. It is sossible 
that this is why Kadlec et al*did not 
find caffeine in the serum of their 
patient. 

In our patient 2, it was possible to 
correlate the CSF-serum theophylline 
concentration ratio with the percent 
protein-bound drug. Although Kadlec 
et al did not study protein binding, the 
similarity of their CSF-plasma theo- 
phylline concentration ratio to our 
data suggests that, as previously 
reported, theophylline protein binding 
is similar in all age groups.’ 

KEITH J. SIMONS, PaD 
Faculty of Pharmacy 


F. ESTELLE R. SIMONS, MD 
Department of Peciatrics 
Faculty of Medicine 
University of Manicoba 
Winnipeg, Manitoka 
Canada R3E 0W1 


1. Kadlee GJ, Jarboe CH, Pollard 3J, et al: 
Acute theophylline intoxication: Biphasic first- 
order elimination kinetics in a child. Ana Allergy 
1978;41:337-339. 

2. Levy G, Koysooko R: Renal clearance of 
theophylline in man. J Clin Pharmacol 
1976;16:329-332. 

3. Hartemann E, Baltassat P, Frederick A, et 
al: Intoxications aigue accidentalle à la theophyl- 
line chez un nourrisson de 18 mois. Pediatrie 
1979;24:273-284. 

4. Simons KJ, Simons FER, Frith EM: The 
analysis of caffeine in serum and urine cy HPLC. 
Read before the 27th Canadian Conf2rence on 
Pharmaceutical Research, Calgary, Alb2rta, Can- 
ada, May 21, 1980. 

5. Simons KJ, Simons FER, Briggs CJ, et al: 
Theophylline protein binding. J Pharm Sci 
1979;68:252-253. 


Iron Poisoning 


Sir.—We read with interest the article 
by Geffer and Opas, “Phosphate Poi- 
soning Complicating Treatment for 
Iron Ingestion” (JOURNAL 1980;134: 
509-510). The authors reported that 
treatment of the patient began only 
after he had passed a bloody stool. We 
believe that on admission, gastric lav- 
age with a solution of desf=rrioxa- 
mine (2 g/L of warm water) should 
have been performed. After lavage, 2 
to 10 g of desferrioxamine dissolved in 
50 mL of water should be left in the 
stomach.’ If the patient is symotomat- 
ic (ie, bloody stool) or if blood levels of 
iron are above 350 ug/dL, parenteral 
desferrioxamine is the drug of 
choice. ? 

Five cases of iron poisoning treated 
in our hospital according to this proto- 


col all showed uneventful recovery, as 
well as lack of side effects from des- 
ferrioxamine administration. 

Y. SHNAPS, MD 

M. TrrosH, MD 

Chaim Sheba Medical Center 

Tel-Hashomer, Israel 


1. Matthew H, Lawson AAH: Treatment of 
Common Acute Poisonings. Edinburgh, Churchill 
Livingstone, 1975. 

2. Rumack BH (ed): Poisinder. Denver, Micro- 
medex Ine, 1980. 


Otitis Media and Pharyngitis 


Sir:—The article by McLinn entitled 
“Cefaclor in Treatment of Otitis 
Media and Pharyngitis in Children” 
(JOURNAL 1980;1384:560-563) contains 
several serious deficiencies in design, 
as well as misleading statements that 


I believe should be brought to the — 


attention of your readers. 
His patients received for from ten 


days to three weeks treatment “de- — 


pending on clinical and bacteriologic 
response,” yet it is not stated whether 
treatment duration differed between 
the amoxicillin trihydrate and cefaclor 
groups. The definitions of relapse and 
reinfection in the otitis group seem 
unjustified; since the pneumococcus 
and Haemophilus accounted for near- 
ly 80% of all bacterial isolates from the 
middle ear, and since both are normal 


flora of the nasopharynx, it isAyuite © 


likely that a second episode of infec- 
tion with the same organisms might 
occur without being a relapse. Evalua- 


tion of changes in the middle ear and - 


tympanic membrane is highly subjec- 
tive. The tympanogram has provided 
a more objective tool for use in the 
evaluation of middle ear disease.' Dr 
McLinn’s definition of cure is vague 
and seems to ignore the question of 
persistence of middle ear fluid after 
therapy. 

Most disturbing are Dr McLinn’s 
conclusions, which are not supported 
by his own data. He states that there 
was no statistically significant differ- 
ence between the amoxicillin and 
cefaclor treatment groups, yet goes on 
to say that “cefaclor seemed superior 
to amoxicillin.” He further states that 
“cefaclor did seem to be slightly bet- 
ter than amoxicillin in the cases 
caused by H influenzae.” Analysis of 
his data using Fisher’s exact test,’ 
either by individual bacterial patho- 
gen or combining all pathogens, dem- 
onstrates no significant difference in 
outcome between the two drugs in any 


of the croup „Furthermore, two.of a 
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the patients listed as cefaclor-treat- 
ment failures had infections caused by 
H influenzae. The purpose of statisti- 
cal analysis is to avoid biased state- 
ments such as those made by the 
author. 

McLinn also states that when treat- 
ing streptococcal pharyngitis, “if fail- 
ure does occur and retreatment is 
necessary ...cefaclor is an alterna- 
tive.” Yet, from his data, there is no 
- reason to suppose that a second course 
of therapy with cefaclor would be in 
any way superior to a second course of 
penicillin. 

Finally, the author gives little 
attention to several important disad- 
vantages to the routine use of cefa- 
clor. Cefaclor is from four to seven 
times more expensive than amoxicil- 
lin, and the price differential is even 
greater when it is compared with 
penicillin. As cefaclor becomes more 
widely used, resistant bacterial 
strains will certainly develop, even- 
tually limiting its usefulness. Al- 
though cefaclor seemed to be well 
tolerated in his study, it is a new drug 
with which there is limited clinical 
experience. Penicillin and amoxicillin 


haye been proved to be relatively safe 
after many years of use. It seems 
premature and unjustified to recom- 
mend the routine use of cefaclor for 
either otitis media or streptococcal 
pharyngitis. 


EUGENE D. SHAPIRO, MD 
Department of Pediatrics 
University of Pittsburgh 
Children’s Hospital of Pittsburgh 
125 DeSoto St 

Pittsburgh, PA 15213 


l. Paradise JL: Otitis media in infants and 
children. Pediatrics 1980;65:917-943. 

2. Siegel S: Non-Parametric Statistics for the 
Behavioral Sciences. New York, McGraw-Hill 
Book Co, 1956. 


Asthma Treatment 


Sir.—_I read with interest the report 
by Goldberg et al (JOURNAL 
1980;134:596-599) comparing a bolus to 
continuous infusion of aminophylline 
in the treatment of asthma. After 
stating that “the study design ap- 
pears to favor the demonstration of 
greater efficacy for the continuous 
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infusion method” and that “it was 
somewhat surprising that... the dif- 
ference in response between the two 
methods was not impressive for most 
of the children,” the authors concluded 
that “the results of the study sugges 

that the use of a loading dose followed 
by a continuous infusion of amino- 
phylline will, on the average, give a 
better pulmonary response than inter- 
mittent injection of the drug, at least 
at the dosages used herein.” 

The data only support the conclu- 
sion “at the dosages used herein.” 
Only a few of the serum theophylline 
levels measured during the intermit- 
tent therapy are in the optimal thera- 
peutic range of 10 to 20 ug/mL, 
whereas almost all of the levels mea- 
sured during continuous therapy are. I 
would suggest that to truly compare 
the two forms of therapy, the dosage 
of aminophylline be increased in the 
intermittent study to attain optimal 
serum theophylline levels and that the 
two methods then be compared 
again. 

RICHARD T. MEYER, JR, MD 
391 Schmale Rd 
Carol Stream, IL 60187 


4 A Study of Tuberculosis in Infants and Young Children 


In the six-year period from 1914 to 1920, The Babies’ Hospital in New York City 
admitted 362 children with tuberculosis, or 4 per cent. of all hospital admissions. Of these, 
93 per cent. died while in the hospital, of whom 54 per cent. were autopsied. Of these 
admissions, 73 per cent. were under age 2 years and 14 per cent. over the age of 3 years. Of 
the total tuberculosis cases, 193 patients had tuberculous meningitis, 116 had pulmonary 
and/or general miliary tuberculosis, 28 had tuberculous peritonitis, 12 had tuberculosis of 
the bone, and ten had tuberculous cervical adenitis. The only survivors of this group were 
those with bone and cervical node involvement. 

The authors noted a slight decrease in the percentage of admissions for tuberculosis 
among the total admissions from the preceding 20 years, thought perhaps to be the result 
of better methods of isolation of cases. Epidemiologically, there was a tendency for more 
admissions to occur following rises in frequency of respiratory infections. In 94 cases, a 
clear exposure source was known, of which 37 were cases in the father, 29 in the mother, 
and eight in a sibling. There were no cases of congenital tuberculosis and the youngest 
child affected was 6 weeks of age. 

Tuberculous meningitis was involved in 53 per cent. of all cases and accounted for 40 per 
cent. of all deaths under 2 years of age. Autopsies on these cases demonstrated usually 
generalized or miliary involvement of many organs. The youngest baby with meningitis 
in this group, contracting the disease from the mother, experienced a cough at 6 weeks of 
age, had symptoms of meningitis three weeks later, and died at 10 weeks of age. On 
necropsy there was multiple system involvement with a cavity in the right upper lobe of 


the lung. 


Those children with tuberculous peritonitis were older, 64 per cent. being over 2 years of 
age. Of the children with initial respiratory symptoms, all went on to manifest multiple 
system involvement. Of these children, 40 were found to have cavities in the lung on 
autopsy. None of the autopsied cases showed evidence of healing of any tuberculous 
foci.—Martha Wollstein, MD, Ralph C. Spence, MD, Babies’ Hospital, New York (January 
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Books 


Telephone Medicine: A Practical Guide to Pediat- 
ric Telephone Advice, by Jeffrey L. Brown, 154 pp, 
$11.95, St Louis, CV Mosby Co, 1980. 


This is an easy-to-read, surprisingly 
complete handbook concerning pa- 
tient telephone contacts for personnel 
in a pediatric office. The opening 
chapter, “General Principles of Tele- 
phone Medicine,” offers useful basic 
guidelines for both the physician and 
other professional associates who are 
in telephone communication with par- 
ents. The following chapters cover, in 
a well-organized, concise manner, a 
broad spectrum of symptomatic com- 
plaints, such as minor infections, 
infectious diseases, emergencies, well- 
baby care, and psychological prob- 
lems. As stated in the preface, howev- 
er, more than a few treatment sugges- 
tions should be individualized to con- 
form to office policies. Moreover, a 
physician would have to decide what 
treatment and advice can be offered 
by a nurse to a parent without the 
physician confirming the child’s diag- 
nosis in the office. For example, 
shoudd the nurse lf allowed to suggest 
antibiotic eardrops for what the par- 
ent believes is “swimmer’s ear”? 

This text could serve well as the 
primary office manual that presents 
for nursing personnel fundamentals 
of pediatrics in an abbreviated man- 
ner. It would be an invaluable refer- 
ence for one beginning a new job as a 
front-desk nurse, provided it was 
reviewed by physicians. It might well 
be the foundation on which effective 
telephone communication is built, ex- 
perience and patience being the other 
essential ingredients. 

The foregoing paragraphs were 
written by an office nurse who talks 
with approximately 100 parents or 
patients every day. Such a person is, 
in the opinion of many of us in prac- 
tice, far more valuable than any other 
employee, including secretaries, 
nurses who help with examinations 
and treatments, and even those per- 
sons called “professional associates.” 
The loss of such an employee is a 
devastating experience for physi- 
cians, and if this handbook were in 
use, the transition to a new associa- 
tion would be much less traumatic 
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since the new employee could deter- 
mine who should be brought to the 
physician, who could be offered tele- 
phone advice, and even what that 
advice might be. 

To partnerships of all sizes, this 
book is a boon and should be consid- 
ered a real “find.” If each partner 
were to spend an hour or two with it, 
telephone advice emanating through a 
nursing assistant could approach uni- 
formity. Standardization of advice by 
partners would require that they com- 
promise in many situations, but this 
would be to the good of the patients 
and would make the work of nursing 
personnel infinitely easier. 

The book of 154 pages is spiral 
bound, allowing pages to lie flat when 
opened, and generous margins leave 
room for notes. There is an adequate 
index. We are enthusiastic about it as 
an office tool that would simplify the 
life of pediatricians, whether they are 
starting practice or have been at it for 
decades. 

HUGH A. CARITHERS, MD 

BEVERLY D. KILCOYNE, RN 

Jacksonville Health Education 
Programs 

J. Hillis Miller Health Center 

University of Florida, Jacksonville 

1661 Riverside Ave 

Jacksonville, FL 32204 


Swenson’s Pediatric Surgery, ed 4, by John G. 
Raffensperger, 957 pp, with illus, $78.50, New 
York, Appleton-Century-Crofts, 1980. 

The fourth edition of Swenson’s 
Pediatric Surgery has just been pub- 
lished. It differs significantly from 
previous editions and from other 
major textbooks of pediatric surgery. 
The fourth edition is a single-volume 
work rather than the previous two- 
volume set. The price is a bargain in 
today’s book market. 

The editor, who wrote most of the 
book, departed from the style used so 
often in medical textbooks. This is a 
problem-oriented volume, written for 
the surgical house officer and the 
practicing general surgeon who sees 
an occasional pediatric patient. Com- 
mon pediatric surgical problems are 
clearly and concisely defined, and 
their treatment described. The author 


inserts his own preference for meth- 
ods of treatment and the reasons for 
his preferences, but not at the expense 
of alternative methods of therapy. 
This book gains in readability from 
close editing and attention to the st 
and content. | 

Absent from this text are sections 
on pediatric cardiac surgery, pediatric 
orthopedic surgery, and pediatric neu- 
rosurgery, other than trauma to the 
heart, CNS, and musculoskeletal sys- 
tems. Also not included are most his- 
torical aspects of surgical pediatrics, 
except when the description of the 
disease would be incomplete without 
the historical component. 

Most practicing pediatric surgeons 
who have house staff rotating on their 
services find that a period of orienta- 
tion is necessary. Consequently, many 
pediatric surgeons have written their 
own orientation booklets, describing 
the differences between the pediatric 
patient, infant, child, and adolescent, 
and the adult. The first section of Dr 
Raffensperger’s book is specifically 
written for the new house officer, to 
acquaint this person with the pediat- 
ric surgical patient and to bring him 
or her up to date quickly. He does an 
admirable job in this respect in rela- 
tively few pages. 

Dr Raffensperger describes in de- 
tail the embryology, clinical manifes- 
tations, physical findings, diagnostic 
evaluation, management, and long- 
term results for all the major congen- 
ital and acquired pediatric surgical 
problems likely to be encountered by 
the house officer or practicing general 
surgeon. His methods of therapy are 
precisely described and well | illus- 
trated. Although the reader may not 
agree with the author’s methods of 
therapy, it is impossible to say that 
the author’s methods are not well 
established, successful, and up to 
date. 

The textbook is extremely well illus- 
trated and includes many new dia- 
grams, drawings, and clinical photo- 
graphs. The bibliography is extensive 
and up to date. It includes older, “clas- 
sic” references from both the Ameri- 
can and European literature, as well 
as very recent developments in the 
field. 

All considered,’ Dr Raffensperger 
has written and edited an extremely 
readable, easily understood textbook 
in pediatric surgery. Although some 
readers may not agree with his thera- 
peutic methods, none can find faulf 
with the honesty and integrity with 
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which the material is presented. I 
recommend it to those who have neith- 
er the time nor the inclination to read 
a more encyclopedic work. 
Max L. RAMENOFSKY, MD 

A Tufts-New England 

Medical Center 
171 Harrison Ave 
Boston, MA 02111 


Neonatal Hyperbilirubinemia, by Gerard B. 
Odell, 176 pp, 25 illus, $16.50, New York, Grune & 
Stratton Inc, 1980. 

I find it curious how advances in 
science may stem from ideas that 
ultimately turn out to be wrong. For 
example, in 1959 Arthur Kornberg 
won the Nobel Prize, in part for his 
discovery of DNA polymerase. Some- 
times called the Kornberg enzyme, 
DNA polymerase was thought to 
direct the replication of DNA within 
chromosomes. Such is not true, as 
Kornberg himself will tell you in a 
recently published monograph. Yet 
this fact detracts not one whit from 
the herculean accomplishments that 
followed from Kornberg’s original 
concept. 

Gerard Odell published several ger- 
minal papers on bilirubin in that same 
year, 1959. He emphasized the hypo- 
thesis that has dominated research on 
bilirubin since fhen: the free bilirubin 
theory. In its essence, the theory 
proposes the following: (1) Albumin- 
bound bilirubin cannot enter the 
brain, being excluded by the blood- 
brain barrier. (2) Unbound bilirubin is 
a hydrophobic, lipid-soluble substance 
that sees no blood-brain barrier. (3) 
Hence, unbound or “free” bilirubin is 
the téxic fraction of the total bilirubin 
pool. 

This attractive theory has pro- 
foundly influenced the therapeutic 
approach to neonatal jaundice. For 
example, Odell administered albumin 
to jaundiced infants in an attempt to 
improve the efficacy of exchange 
transfusion Pediatrics (1962;30:613- 
621.) Also, Lee and Gartner report 
that many nurseries try to estimate 
the binding capacity or affinity of a 
neonate’s serum (Rev Perinat Med 
197§;2:319-343). 

Without doubt then, Odell’s work 
has had a major’ influence on the 
treatment of neonatal jaundice. But, 
just as Kornberg’s hypothesis turned 
out to be incorrect, so the free biliru- 
bin theory may turn out to be wrong. 
As discussed by Levine, the free bili- 
rubin theory remains an unproved 
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hypothesis (Pediatrics 1979:54:380- 
385). Indeed, it is entirely possible 
that albumin-bound bilirubin is the 
species that enters the brain and 
causes kernicterus. This could*occur if 
the blood-brain barrier opened. there- 
by permitting influx of albumin- 
bound bilirubin. The blood-brain bar- 
rier is known to open in certain path- 
ologic states, such as with infection or 
after asphyxia. Further, the charac- 
teristic location of lesions in kernicte- 
rus can be explained by opening of the 
barrier, as Levine pointed out. 

Neonatal Hyperbilirubinemra is a 
short book, part of the publisher’s 
Monographs in Neonatology series. It 
is a disappointment. In it, Odel. sum- 
marizes much of his research over the 
years, but systematically omits infor- 
mation that challenges or even flatly 
refutes his work. Thus, the reader is 
poorly served and often seriously mis- 
led. 

As a first example, I return to the 
practice of administering albumin to 
improve the efficacy of exchange 
transfusion. This technique was de- 
scribed by Odell and colleagues in 1962 
and is recommended in the mono- 
graph (p 121). The reader is never told 
that others could not confirm Qdell’s 
results. Specifically, Chan and Schiff 
concluded that “the use of albumin as 
a priming agent does not improve the 
efficiency of removal of bilirubin dur- 
ing an exchange” (J Pediatr 
1976;88:609-613). 

Also on the clinical side, we are all 
interested in a simple test to deter- 
mine the risk of bilirubin toxicity. The 
chapter that considers this subject 
deals almost exclusively with the sali- 
cylate index. At one point, Odell 
explains he chose this approach 
because of his long personal experi- 
ence with the method. I doubt that 
this justifies an attempt to revive a 
method that might best be permitted 
to rest in peace. Surely, it does not 
justify totally ignoring legitimate 
published criticisms of the method 
(see Bratlid, Arch Dis Child 
1973;48:393-397; Seem and Wille. Biol 
Neonate 1975;26:67-75; and Lee et al, 
Pediatr Res 1978;12:301-307). 

Turning to the free bilirubin theory, 
consider the key assumption that 
unbound bilirubin is lipophilic and 
therefore has free access to cells. This 
concept is entrenched in current text- 
books, and Odell states it repeatedly 
in his book. However, newer evidence 
is unequivocal: bilirubin is not lipo- 
philic. It is a polar molecule, albeit of 


low water solubility at neutral pH, as 
Brodersen points out ( J Biol Chem 
1979;254:2364-2369). An egregious ex- 
ample of the book’s distorted approach 
appears on page 90, where Odell cites 
Brodersen’s report in emphasizing the 
low solubility of bilirubin, then, two 
sentences later, states that free biliru- 
bin “ean penetrate plasma mem- 
branes of cells because of its lipophylic 
behavior.” He ignores Brodersen’s key 
conclusion, which is well supported in 
his article: “Lipophilicity of bilirubin 
thus could not be experimentally con- 
firmed, and transport as well as neu- 
rotoxicity can be understood in terms 
of polar characters.” 

Similarly, we are told several times 
that the bilirubin binding site on albu- 
min involves “the hydrophobic sur- 
face,” as one would expect for a lipo- 


philic molecule. Again, the author | 


ignores the facts presented in articles 
he cited for his own purposes (see 
Broderson, and Berde et al, J Biol 
Chem 1979;254:391-400). The binding 
of bilirubin to albumin does not 
involve a lipophilic site. 

The book seems an attempt not only 
to defend the author’s concepts 
against criticism, but to ward off the 
normal process of scientific evolution. 
Dr Odell has adopted an advocacy 
position, as though he were an attor- 
ney defending a client. He presents 
information favor@ble to his glient 
while suppressing unfavorable re- 
ports. Although useful in courtroom, 
such an approach does not serve well 
in the laboratory or in the nursery. 

RODNEY L. LEVINE, MD 
Laboratory of Biochemistry 
National Heart, 
Lung, and Blood Institute 
Bldg 3, Rm 106 
- Bethesda, MD 20205 


Inherited Disorders of Carbohydrate Metabolism, 
edited by D. Burman, J. B. Holton, and C. A. 
Pennock, 433 pp, $39.50, Baltimore, University 
Park Press, 1980. 


This monograph contains the pro- 
ceedings of the 16th Annual Sympo- 
sium on Inherited Disorders of Carbo- 
hydrate Metabolism of the Society for 
the Study of Inborn Errors of Metab- 
olism, held in Bristol, England, July 12 
to 14, 1978. About 25 invited speakers 
and 150 participants from Europe and 


North America contributed to this - 


well-balanced conference, which so 
effectively combined clinical and 
scientific interests. The result is an 
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excellent state-of-the-art presenta- 
tion covering six interesting and 
important, albeit rare, disorders of 
carbohydrate metabolism. To be sure, 
this book fulfills the goals of the Soci- 
ety, which “exists to promote ex- 
changes of ideas between workers in 
different disciplines who are inter- 
ested in any aspect of inborn meta- 
bolic disorders.” 

Thus, in the first section, H. G. Hers 
presents a brilliant summary of the 
basic biochemistry of carbohydrate 
regulation as of 1978. This is followed 
in section 2 by two chapters on carbo- 
hydrate malabsorption, which tend to 
be too brief and to have significant 
redundancy. In marked contrast, sec- 
tion 3 on galactose metabolism pro- 
vides in 86 pages a comprehensive 
basic and clinical review of screening, 
prenatal diagnosis, pregnancy in cases 
of classic galactosemia, the basic bio- 
chemistry of these hereditary defects, 
their clinical aspects, and even the 
question of “How long should galac- 
tosemia be treated?” Section 4, in two 
chapters, presents an equally excel- 
lent review of the clinical, genetic, and 
basic biochemical aberrations in disor- 
ders of fructose metabolism, including 
essential fructosemia, hereditary 
fructose intolerance, and fructose 
diphosphatase deficiency. 

Section 5 addresses a newer area of 
carbohydrate disorders, those related 
to pyruvate metabolism. After a 
detailed discussion of the pathway 
and regulation of pyruvate metabo- 
lism (chapter 12), a comprehensive 
review of pyruvate dehydrogenase 
deficiencies, which were first verified 
in 1970, is presented (chapter 13) 
along with a review of the 14 cases 
reported with pyruvate carboxylase 
deficiency (chapter 14) and the prob- 
lems related to diagnosis, treatment, 
and understanding the pathogenesis 
of these disorders. 

Section 6, the longest section in this 
monograph, reviews not only the clas- 
sical clinical aspects of glycogen stor- 
age diseases but also current thera- 
peutic approaches (including constant 
glucose infusions and nocturnal con- 
tinuous nasogastric feeds) as well as 
the diagnostic criteria and dilemmas 
in assessing the multiple forms (if 
indeed they exist) of glycogen storage 
disease. The formal presentations, as 
well as the discussions, are informa- 
tive and provocative. 

Closing with selected genetic as- 
pects of diabetes (eg, brief summaries 
of the inheritance of diabetes in twin 
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and family studies, HLA antigens, 
autoimmunity, and, finally, optic atro- 
phy and juvenile diabetes), the mono- 
graph and the conference, I presume, 
concluded on a less than auspicious 
note. 

This superbly edited compilation of 
interesting and informative reports 
provides both basic science and clini- 
cal information for students and phy- 
sicians alike. The lack of balance 
detracts somewhat from the overall 
value of the book, as well as the fact 
that data in many areas have 
advanced even in two years. The sec- 
tions on galactose, fructose, and glyco- 
genosis type 2 are extremely valuable 
for the clinician and scientist alike. All 
in all, this is a good publication for 
those specifically interested in the 
areas, and it is presented in a compre- 
hensive fashion. 

MARVIN CORNBLATH, MD 
National Institute of 

Child Health 

and Human Development 
National Institutes of Health 
Clinical Center, 13N 260 
Bethesda, MD 20014 


Breast-Feeding: A Guide for the Medical Profes- 
sion, by Ruth A. Lawrence, 367 pp, 110 illus, 
$13.95, St Louis, CV Mosby Co, 1980. 


Although several well-written, 
mother-oriented texts offering practi- 
cal advice on breast-feeding have been 
available for many years, few physi- 
cians look to them for guidance. This 
book attempts to meet the urgent 
need for a readily accessible source of 
information on both the science and 
the practice of breast-feeding that 
will be acceptable to physicians. 

Although not responsible for physi- 
cians’ generally negative attitudes 
toward breast-feeding, the absence of 
a good reference work is certainly a 
contributing factor. As strong sup- 
porters of human-milk-feeding, we 
welcomed the arrival of a book prom- 
ising a comprehensive, up-to-date 
review of both the science of human 
lactation and its application. 

Dr Lawrence intends an extremely 
comprehensive text, with nearly 100 
pages devoted to basic issues of anat- 
omy, biochemistry, immunology, and 
physiology and 200 pages devoted to 
clinical considerations. A 57-page ap- 
pendix includes a variety of material, 
ranging from growth curves to sug- 
gested history forms to lists of organ- 
izations and publications. It is unfor- 


tunate that the promise of the book’s 
title and preface is not completely 
fulfilled. The clinical chapters, al- 
though replete with an extensive 
review of and bibliography on the 


scientific bases for recommendation- - 


lack some of the details that would 
make them truly helpful to the clini- 
cian. A weak index also makes it diffi- 
cult to use the book to obtain answers 
to specific questions. 

There are many new tables derived 
from the published material of other 
authors, but items in some of the 
tables are not in agreement with 
statements in the text. The organiza- 
tion and development within chapters 
is frequently poor and illogical. There 
are other editorial weaknesses. 
Among them is the designation 
(twice) of the test for fetal blood as 
the APT (sic) test, defined as the 
“alum-precipitated toxoid test,” in- 
stead of the Apt test, named for Dr 
Apt. Such carelessness distracts and 
disturbs the reader. Linguistic fail- 
ings slow the reader down and may 
discourage even the enthusiast from 
completing the book. 

Lengthy sections reviewing scien- 
tific material and medical diseases 
unrelated to breast-feeding make the 
book excessively long. Thus, the page 
on pregnancy and postpartum venous 
thrombosis and pulmonary embolism 
and the many unnecessary pages on 
perinatal viral and bacterial infection 
were frustrating since the important 
issue of hepatitis transmission in 
breast milk was dealt with in only 
three lines. Identical material is 
repeated as many as three and four 
times, sometimes even in the same 
chapter. Expanded discussion of ma- 
terial not available elsewhere would 
be more valuable. 

The discussion of methods of 
induced lactation and relactation is 
helpful, although even that good sec- 
tion is marred by confusing and inad- 
equately explained pharmacologic rec- 
ommendations. The discussion of the 
use of drugs during lactation and their 
possible hazards for the infant is gen- 
erally well handled. A table in the 
appendix on specific effects of drugs 
during lactation is well prepared and 
documented. Exhaustive chapter bib- 
liographies provide’'a major resource. 

Despite the author’s own enthusias- 
tic approval of breast-feeding (she 
herself nursed all nine of her chil- 
dren), she presents an appropriately 
balanced view of its benefits and con- 
traindications. Occasionally, however, 
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she so assiduously avoids the tempta- 
tion to “sell” breast-feeding that the 
effect on the unconvinced, albeit casu- 
al, reader may be negative, even when 
Be ni presentation of results of studies 

e cites (without comment) would 
lead to conclusions favoring breast- 
feeding. 

By combining a summary of a vast 
literature with practical instructions, 
this book is of help to physicians seek- 
ing guidance in this area. However, it 
will require critical revision and 
updating to fully meet the readers’ 
needs and fulfill the author’s inten- 
tions. 

LAWRENCE M. GARTNER, MD 
Department of Pediatrics 
The University of Chicago 
Chicago, IL 60637 


CAROL B. GARTNER, PHD 
College of Arts and Sciences 
Northeastern Illinois University 
Chicago, IL 60625 


Suicide Attempts in Children and Youth, edited 
by Matilda S. McIntire and Carol R. Angle, MD 
98 pp, $7.95 paperback, Hagerstown, Md, Harper 
& Row Publishers Inc, 1980. 


The preface of this timely book on 
suicide attempts in children and youth 
stresses that suicide is the second 
leading cause of death among young 
people 15 to 24 years of age. There has 
been an alarming increase in suicides 
from 4:100,000 in 1957 to 13.6:100,000 
in 1977. This volume, and the sympo- 
sium on the epidemiology of suicide 
and suicide attempts in children spon- 
sored by the Section of Community 
Pediatrics of the American Academy 
of Padiatrics in October 1978, from 
which this book was developed, are 
reflections that suicidal behavior 
among children and adolescents is 
being recognized increasingly as a 
pediatric problem. 

The editors of this timely volume 
are well-recognized authorities in the 
field. The book has an appealing for- 
mat—small, well-designed, and read- 
able. Content focuses on both the psy- 
chological and the medical aspects of 
suicide, this being a unique contribu- 
tion to the literature, which usually 
focuses on one or the other aspect of 
suicide. The contributors to this vol- 
ume present diverse opinions, which 
affords the reader a perspective of the 
complexity of suicide attempts among 
children and youth. 

The main questions that I will 
address, however, are whether this 
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volume will provide the pediatric prag- 
titioner with factual data and whether 
it will improve his ability to care for 
the suicidal young person. In addition, 
the question is whether the informa- 
tion might frighten the pediatric 
practitioner away, particularily the 
person who may be unsure of whether 
he or she has the skills to provide care 
to suicidal youth. 

The first chapter is largely a synop- 
sis of previously published material by 
Dr McIntire and provides overall 
background about the dimensions of 
the problem of suicide. Dr McIntire 
notes that poisoning accounts for only 
25% of the fatalities due to suicide in 
young people aged less than 25 years. 
Firearms are the most common means 
of successful suicide. This chepter is 
helpful since it provides the praeticing 
pediatrician with an overview of sui- 
cidal attempts and an approach to the 
suicidal young person. 

The majority of the material of 
chapter 2 has been previously pub- 
lished (Pediatrics 1977;60:65-608), 
and thus, Dr Angle adds littl new 
information. Chapter 3, written by 
Drs Donaldson and Davis, offers spe- 
cific guidance about interviewing ado- 
lescents who have made suicide 
attempts. The strengths of this chap- 
ter for the pediatric practitioner are 
the clear, concise case reports, com- 
ments on the prevention of suicide, 
and an excellent summary statement 
of the significant risk factors that can 
usually be discovered during the ini- 
tial examination of the patient. 

Dr Lovejoy covers diagnosis and 
treatment of acute overdoses in ado- 
lescents in chapter 4, and as such, this 
is an excellent chapter. It is a must for 
pediatricians who provide emergency 
care for young people who have taken 
an overdose of some drug. The infor- 
mation is crisply and concisely pre- 
sented. Chapter 5 is written by a 
knowledgeable practitioner of adoles- 
cent medicine, Dr Long, who makes a 
most important statement: 


To be true to formal training, it would 
perhaps be ideal to hospitalize each sus- 
pected case of potential suicide and seek 
the expert opinion of the psychiatrist. 
However, as every clinical praetitioner 
must eventually face, the finaneial and 
time expenditures would be enormous and 
rather quickly preclude a “suicide policy” 
in management and treatment of such 
cases....Should the physician take no 
chances and cover every suspicion or should 
the physician develop methods or tech- 
niques to calculate that risk more accurate- 
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ly, thereby moderating the cost at minimal 
threat to the patient’s life? 


Dr Long encourages the pediatrician’s 
active involvement in the care of sui- 
cidal young people. Dr Long also 
addresses the issue of prevention of 
suicide in his concluding remarks. In 
chapter 6, Drs Kenney and Drajewski 
describe hospital treatment of the 
adolescent suicidal patient. The state- 
ment, “Hospitalization is mandated 
whenever a suicidal gesture or at- 
tempt is made,” is an overstatement 
of immense proportions. Fortunately, 
Dr Long refutes that claim in his 
chapter. The statement, “If there is no 
psychiatric hospital pavilion available, 
anyone can get by with hospitalizing 
in a non-psychiatric general hospital 
unit if certain precautions are taken,” 
is one of condescension, at best and, at 
worst, fails to recognize that there are 
data in the literature showing that 
carefully screened adolescents who 
attempt suicide may do well on a 
general hospital unit, for which there 
may actually be advantages over psy- 
chiatric hospitalization. The author 
makes an irresponsible statement 
that the temporary attention for the 
suicidal patient by peers “... fre- 
quently results in reattempts or recur- 
rence of suicidal gestures.” There are 
no data cited for this last comment. 
This chapter does little to enhance the 
knowledge or security of the pedAatric 
practitioner who cares for suicidal 
youth and, in fact, may frighten the 
pediatric practitioner. 

This book will add some factual data 
to the pediatrician’s knowledge base, 
but the data are limited. The practi- 
tioner will find some information 
about the prevention of suicidal 
behavior, a major responsibility of the 
pediatric practitioner. There are some 
concrete guidelines as to how to diag- 
nose the severity of the suicidal 
behavior. There are few data to help 
the practitioner decide which patients 
he might follow up and which patients 
should be referred to a mental health 
professional. Some practitioners may 
become frightened away from caring 
for the suicidal adolescent, particular- 
ly after reading chapter 6. The overall 
rating of this book on all dimensions is 
clearly average for the criteria stated 
initially. 

ELIZABETH MCANARNEY, MD 

University of Rochester Medical 
Center 

601 Elmwood Ave 

Rochester, NY 14642 
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Day-long behavior therapy 
~without dosing problems 
at school 


Impressive all-day control. 


Cylert works extremely well, given an adequate period 
of trial. Single daily doses are as effective for behavior 
control as multiple doses of methylphenidate or 
amphetamines. Blood levels are well sustained, 
without necessity for multidose administration. 


No troublesome midday dose. 


Cylert avoids problems of taking a drug at school. 
No involvement of school personnel. No peer 
teasing about noon-time dosing. The parents 
manage all medication, and the child carries no 
drugs. (And note that Cylert is Schedule IV, not II.) 
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DESCRIPTION: CYLERT (pemoline) is a central nervous system stimulant. Pemoline ıs structurally 
dissimilar to the amphetamines and methylphenidate 

It ıs an oxazolidine compound and is chemically identified as 2-amino-5-phenyl-2-oxazolin-4-one 

Pemoline is a white, tasteless. odorless powder. relatively insoluble (less than 1 mg/ml.) in water, 
chloroform, ether, acetone. and benzene: its solubi lity in 95% ethyl alcohol is 2.2 mg/ml 

CYLERT (pemoline) ıs supplied as tablets for oral administration 


CLINICAL PHARMACOLOGY: CYLERT (pemoline) has a pharmacological activity similar to that of 
other known central nervous system stimulants: however. it has minimal sympathomimetic effects 
Although studies indicate that pemoline may act in animals through dopaminergic mechanisms. the 
exact mechanism and site of action of the drug in man is not known 

There is neither specific evidence which Clearly establishes the mechanism whereby CYLERT 
produces its mental and behavioral effects in children. nor conclusive evidence regarding how these 
effects relate to the condition of the central nervous system 

The serum half-life of pemoline is approximately 12 hours. Peak serum levels of the drug occur 
within 2 to 4 hours after ingestion of a single dose Multiple dose studies in adults at several dose 
levels indicate that steady state 1s reached in approximately 2 to 3 days 

Metabolites of pemoline include pemoline conjugate, pemoline dione. mandelic acid. and uniden- 
tified polar compounds, CYLERT is excreted primarily by the kidneys: approximately 75% of an oral 
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No one ever katirin the need 
for effective cough control. 


j a Novahistine DH provides effective 
antitussive action—teamed with a 
decongestant-antihistamine 
combination to relieve congestion associated 

with U.R.1. 
A pleasant-tasting, time-proven 
formula your patients never outgrow. 


_ Maesinel DH « 
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_ Follow this blueprint 
for a more efficient, 
more profitable practice! 








What is a well-designed, efficient medical office? What size facility do you 
need? How much will it cost? Should you build or rent? 

You've probably asked yourself those questions. They‘re tough ones to 
answer and important ones. But you'll find the answers—detailed 
ones—the Planning Guide for Physicians Medical Facilities, published by 
the American Medical Association. 

Whether you're building or remodeling your office or moving into your 
first practice setting, this guidebook offers invaluable practical information 
on planning your office for maximum efficiency. Contents include: 


BASIC PLANNING: Partitions + Heating - Ventilating - Air 
PLAN BEFORE BUILDING Conditioning ¢ Lighting and Electrical 
Service ¢ Plumbing * Soundproofing ¢ 


Basic Planning ¢ Unit Planning Ħ Locating Landscaping 


the Facility e Rent Versus Ownership e 
Professional Planning Assistance e YOUR OFFICE INTERIOR: 
Hospitals - Topography - Orientation PUTTING THE PIECES TOGETHER 


Choice of Property ¢ Financing the Building R 
eception Room e Reception and Business 
and Equipment e Parking e Access and Office + Examining and Treatment Room e 


Parking Consultation Room œ Laboratory ¢ X-ray 
OFFICE CONSTRUCTION: Rooms e% Utility Storage Areas © Furniture - 
INSIDE AND OUT Fixtures - Equipment è Color e 


How Much Space ¢ The Remodeled Building ° Larger Facilities 


Improving Leased Space ¢ The New Building OFFICE CONDOMINIUMS: 
e Choice of Materials e Casework Walls - WHAT YOU SHOULD KNOW 


Order Dept., OP-439 
American Medical Association 
P.O. Box 821 

Monroe, Wisconsin 53566 


Please send me_____ copy(ies) of the Planning 
Guide for Physicians’ Medical Facilities, OP-439. 
Price: $3.00 per copy. Enclosed is my check 


| | 
| | 
| | 
| | 
| | 
| | 
| | 
ry | | 
\ | for$_— „payable to the AMA. Payment must | 
d) accompany order. 
Name 
| | 
| | 
| | 
| | 
| | 


Address 





City/State/Zip 


ACTIFED-C° 
EXPECTORANT Ù. 


INDICATIONS: Based on a review of this drug by the National 
Academy of Sciences—National Research Council and/or 
other information, FDA has classified the indications as fol- 
lows: 


“Lacking substantial evidence of effectiveness as a fixed 


combination.” For the symptomatic relief of cough in condi- 
tions such as: the common cold, acute bronchitis, allergic 
asthma, bronchiolitis, croup, emphysema, tracheobronthitis. 


Final classification of the less-than-effective indications 
requires further investigation. 


CONTRAINDICATIONS: 
Use in Newborn or Premature infants: This drug should not be used 
in newborn or premature infants. 


Use in Nursing Mothers: Because of the higher risk of antihista- 
mines, codeine and sympathomimetic amines for infants generally 
and for newborn and premature in particular, Actifed-C Expectorant 
therapy is contraindicated in nursing mothers. 


Use in Lower Respiratory Disease: Antihistamines should NOT be 
used to treat lower respiratory tract symptoms including asthma. 


Actifed-C Expectorant is also contraindicated in the following con- 
ditions: 


Hypersensitivity to: 1) Triprolidine Hydrochloride and other anti- 
histamines of similar chemical structure; 2) sympathomimetic 
amines including pseudoephedrine; and/or 3) any of the other 
ingredients. 

Monoamine oxidase inhibitor therapy (see Drug Interaction Sec- 
tion). 


WARNINGS: Actifed-C Expectorant should be used with considerable 
caution in patients with: 





Increased intraocular pressure Hypertension 

(Narrow angle glaucoma) Diabetes mellitus 
Stenosing peptic ulcer Ischemic heart disease 
Pyloroduodenal obstruction Hyperthyroidism 


Symptomatic prostatic hypertrophy 
Bladder neck obstruction 


Sympathomimetics may produce central nervous stimulation with 
convulsions or cardievascular collapse with accompanying hypo- 
tension. 


Codeine can produce drug dependence of the morphine type, and 
therefore has the potential of being abused. 


Use in Children: As in adults, the combination of an antihistamine 
and sympathomimetic amine can elicit either mild stimulation or 
mild sedation in children. 


While it is difficult te predict the result of an overdosage of a com- 
bination of triprolidine, pseudoephedrine, and codeine the following 
is known about the individual components: 


In infants and children especially, antihistamine in overdosage may 
cause hallucination, convulsion or death. Large doses of pseudo- 
ephedrine are known to cause weakness, lightheadedness, nausea 
and/or vomiting. An overdosage of codeine may cause CNS 
depression with muscular tw&ching and convulsion, weakness, 
disturbed vision, dyspnea, respiratory depression, collapse and 
coma. 


Use in Pregnancy: Experience with this drug in pregnant women is 
inadequate to determine whether there exists a potential for harm 
to the developing fetus. 


Use with CNS Depressants: Triprolidine and codeine phosphate 
have additive effects with alcohol and other CNS depressants 
(hypnotics, sedatives, tranquilizers, etc.). 


Use in Activities Requiring Mental Alertness: Patients should be 
warned about engaging in activities requiring mental alertness as 
driving a car or operating appliances, machinery, etc. 


Use in the Elderly (approximately 60 years or older): Antihista- 
mines are more likely to cause dizziness, sedation gnd hypotension 
in elderly patients. Overdosages of sympathomimetics in this age 
group may cause hallucinations, convulsions, CNS depression, and 
death. 


PRECAUTIONS: Actifed-C Expectorant should be used with caution in 
patients with: history of bronchial asthma, increased intraocular 
pressure, hyperthyroidism, cardiovascular disease, hypertension. 


DRUG INTERACTIONS: MAO inhibitors prolong and intensify the anti- 
cholinergic (drying) effects of antihistamines and overall effects of 
sympathomimetics. Sympathomimetics may reduce the antihyoer- 
tensive effects of methyldopa, decamylamine, reserpine, and vera- 
trum alkaloids. 

The CNS depressant effect of triprolidine hydrochloride and codeine 
phosphate may be additive with that of other CNS depressants. 


ADVERSE REACTIONS: 

. General: Urticaria, drug rash, anaphylactic shock, photosensiti- 
vity, excessive perspiration, chills, dryness of mouth, nose and 
throat. 


Cardiovascular System: Hypotension, headache, palpitations, 
tachycardia, extrasystoles. 


Haemotalogic System: Hemolytic anemia, thrombocytopenia, 

agranulocytosis. 

Nervous System: Sedation, sleepiness, dizziness, disturbed 

coordination, fatigue, confusion, restlessness, excitation, ner- 

vousness, tremor, irritability, insomnia, euphoria, paresthesias, 

blurred vision, diplopia, vertigo, tinnitus, acute labyrinthrtis, 

hysteria, neuritis, convulsions, CNS depressión, hallucination. 

. G.I. System: Epigastric distress, anorexia, nausea, vomiting, 
diarrhea, constipation. 

6. GU. System: Urinary frequency, difficult urination, urinary reten- 
tion. early menses. 

7. Respiratory System: Thickening of bronchial secretions, tight- 
ness of chest and wheezing, nasal stuffiness. o 

NOTE: Guaifenesin has been shown to produce a color interference 

with certain clinical laboratory determinations of 5-hydroxyindole- 

acetic acid (5-HIAA) anc vanillymandelic acid (VMA). 

HOW SUPPLIED: Bottles of 1 pint, 1 gallon and 4 oz Unit of Use 

Bottle with Child Resistant Cap. 

Burroughs Wellcome Co. 

Research Triangle Park 

North Carolina 27709 ° 
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When the cough needs to be treated with more than kid gloves 


_ ACTIFED-C EXPECTORANT 


Each 5 ec teaspoonful contains: codeine eer 10 mg (Warning—may be habit-forming), Actidil® (triprolidine 
HCl) 2 mg, Sudafed” (pseudoephedrine HCl) 30 mg, guaifenesin 100 mg. Preservatives are methylparaben 0.1% V 


and sodium benzoate 0.1%. 


She may be small, but her cough isn’t. It’s dry/ f guaifenesin; plus she'll receive the benefits 
hacking and unproductive, and it’s disturbing of the decongestant/antihistaminic actions 


of pseudoephedrine and triprolidine—the 
combination that has been part of the 
NASA Space Medicine Kit since 1968. 


r Acree Codeine control for the kid 
St with the grown-up cough! 


her sleep. It’s time to give her the potent cough 
relief of ACTIFED-C EX PECTORANT 

..and you'll know she’s getting 
the antitussive action of 
codeine with the expec- 

torant action of ` 








At i eo-wrervenness 
satmaenna? 7 OiMOmP 
ve 


Burroughs Wellcome Co. 
Research Triangle Park 
North Carolina 27709 
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AMPICILLIN RESISTANCE IN HAEMOPHILUS 


(Percentages are ampicillin-resistant H. influenzae isolates* ) 
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*|solates obtained from a variety of body fluids (such as middle-ear exudate and blood) 
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Jaemophilus influenzae in otitis media... 
a valid concern 
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studies should be made because safe dosage may be 
lower than that usually recommended. 


As a result of administration of Ceclor® (cefaclor, Lilly), 


a false-positive reaction for glucose in the urine may 
occur. This has been observed’ with Benedict's and 
Fehling’s solutions and also with Clinitest® tablets but not 
with Tes-Tape® (Glucose Enzymatic Test Strip, USP, Lilly). 

Usage in Pregnancy — Although no teratogenic or 
antifertility effects were seen in reproduction studies in 
mice and rats receiving up to 12 times the maximum 
human dose or in ferrets given three times the maximum 
human dose, the safety of this drug for use in human 
pregnancy has not been established. The benefits of the 
«dirug in pregnant women should be weighed against a 
possible risk to the fetus. 

Usage in Infancy—Safety of this product for use in 
infants less than one month of age has not been 
established. 


Adverse Reactions: Adverse effects considered related to 
cefaclor therapy are uncommon and are listed below: 
Gastrointestinal symptoms occur in about 2.5 percent 
< of patients and include diarrhea (1 in 70) and nausea 


in many areas of the country, 
increasing numbers of H. influenzae 


show resistance to conventional 
antibiotic therapy. '* 


Ceclor s effective in the treatment of 
otitis media? including that due to some 
ampicillin-resistant strains of H. influenzae.*® 


Ceclor has been shown fo be clinically 
and bacteriologically effective in treating 
otitis media due to susceptible organisms. '° 


Ceclor is available in two pleasant-tasting 


liquids. 


Ceclor provides effective single-agent 
antibiotic therapy for otitis media. 


Note: Ceclor is contraindicated in patients with known allergy to the cephalosporins 
and should be given cautiously to penicillin-allergic patients 


t Due to susceptible strains of Streptococcus pneumoniae, H. influenzae, staphylococci, 


and S. pyogenes 





and vomiting (1in 90). 

Hypersensitivity reactions have been reported in about 
1.5 percent of patients and include morbilliform eruptions 
(1 in 100). Pruritus, urticaria, and positive Coombs ‘ests 
each occur in less than 1 in 200 patients. 

Cases of serum-sickness-like reactions, including the 
above skin manifestations, fever, and arthralgia/arthritis, 
have been reported. Anaphylaxis has also been reported. 

Other effects considered related to therapy includad 
eosinophilia (1 in 50 patients) and genital pruritus or 
vaginitis (less than 1 in 100 patients). 

Causal Relationship Uncertain— Transitory abnormatities 
in clinical laboratory test results have been reported 
Although they were of uncertain etiology, they are listed 
below to serve as alerting information for the physican. 

Hepatic—Slight elevations in SGOT, SGPT, or alka ine 
phosphatase values (1 in 40). 

Hematopoietic— Transient fluctuations in leukocyte 
count, predominantly lymphocytosis occurring in infants 
and young children i im 40). 

Renal— Slight elevations in BUN or serum creatinine 
(less than 1 in 500) or atMormal urinalysis (less than 
Tin 200). [103c800] 


»25-mg/5-ml and 


250-mg/5-mi oral suspensions 
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Additional information available to the profession on request 
from Eli Lilly and Company, Indianapolis, Indiana 46285. 


Eli Lilly Industries, Inc. 
Carolina, Puerto Rico 00630 
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Successful therapy means more than just freedom from seizures. 
It may also mean a better-paying job, improved grades, a driver's 
license, renewed social acceptability. In brief. ..a whole new life 
for your patients. 


A good job 
and a better lite 


with 
Depakene. 


Valloroic Acid 





Depakene 1s widely indicated 


Effective as a major adjunct in managing 
tonic-clonic, myoclonic, atonic, etc., when mixed 
with absence, and as a sole therapy in treating 
absence alone. 


Depakene works well 


In atypical clinical study! 10 of 17 cases of multiple 
seizures with absence achieved “excellent” results; and 
14 of 21 cases of absence alone achieved total 
remission. 


250 mg capsules, 250 mg/5 ml syrup = 
Abbott Laboratories, North Chicago, IL60064 1013378 


Most common side effect is GI upset (this usually responds to temporary 
dose reduction). Most serious reaction is hepatic, with isolated fatalities ‘ 


(liver function should be tested before therapy and frequently thereafter). 


Reference: 1. Wilder, B.J., Valproic Acid, Clinic EEG and Pharmacologic 
Studies in Patients with Absence Seizures, Acute and Long-term Studies, 
Epilepsy Research Foundation of Florida, Inc., 1979. 


See overleaf for brief summary of prescribing information. 
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A BRIEF SUMMARY OF 
PRESCRIBING INFORMATION 


INDICATIONS: Depakene (valproic acid) is indicated for use as sole 
and adjunctive therapy in the treatment of simple and complex absence 
seizures, including petit mal. DEPAKENE may also be used adjunctively in 
patients with multiple seizure types which include absence seizures. 

In accordance with the International Classification of Seizures, simple 
absence is defined as very brief clouding of the sensorium or loss of con- 
sciousness (lasting usually 2-15 seconds), accompanied by certain 
aie epileptic discharges without other detectable clinical signs. 

omplex absence is the term used when other signs are also present. 

See WARNINGS for statement regarding fatal hepatic dysfunction. 


CONTRAINDICATIONS: Depakene (valproic acid) is contraindi- 
cated in patients with known hypersensitivity to the drug 


WARNINGS: Hepatic failure resulting in fatalities has oc- 
curred in patients receiving DEPAKENE. These incidences usually 
have occurred during the first six months of treatment with 
DEPAKENE. Serious or fatal hepatotoxicity may be preceded by 
non-specific symptoms such as malaise, weakness, lethargy 
and anorexia. Liver function tests should be performed prior to 
therapy and at frequent intervals thereafter. Caution should be 
observed when administering DEPAKENE to patients with pre-ex- 
isting hepatic disease. 

The drug should be discontinued immediately in the presence 
of significant hepatic dysfunction, suspected or apparent. The 
frequency of adverse effects (parfftularly elevated liver enzymes) may 
increase with increasing dose. Therefore, the benefit gained by increased 
seizure control by increasing the dosage must be weighed against the in- 
creased incidence of adverse effects sometimes seen at higher dosages. 

Usage in Pregnancy: THE EFFECTS OF DEPAKENE IN HUMAN PREG- 
NANCY ARE UNKNOWN. ANIMAL STUDIES HAVE DEMONSTRATED 
TERATOGENICITY. 

Studies in rats and human females demonstrated placental transfer of 
the drug. Doses greater than 65 mg/kg/day given to pregnant rats and 
mice produced skeletal abnormalities in the offspring, primarily involving 
ribs and vertebrae; doses greater than 150 mg/kg/day given to pregnant 
rabbits produced fetal resorptions and (primarily) soft-tissue abnor- 
malities in the offspring. In rats a dose-related delay in the onset of par- 
turition was noted. Postnatal growth and survival of the progeny were 
adversely affected, particularly when drug administration spanned the en- 
tire gestation and early lactation period. 

THERE ARE MULTIPLE REPORTS IN THE CLINICAL LITERATURE 
WHICH INDICATE THAT THE USE OF ANTICONVULSANT DRUGS DUR- 
ING PREGNANCY RESULTS IN AN INCREASED INCIDENCE OF BIRTH 
DEFECTS IN THE OFFSPRING. ALTHOUGH DATA ARE MORE EXTENSIVE 
WITH RESPECT TO TRIMETHADIONE, PARAMETHADIONE, PHENYTOIN, 
AND PHENOBARBITAL, REPORTS INDICATE A POSSIBLE SIMILAR AS- 
SOCIATION WITH THE USE OF OTHER ANTICONVULSANT DRUGS. 
THEREFORE, ANTICONVULSANT DRUGS SHOULD BE ADMINISTERED 
TO WOMEN OF CHILDBEARING POTENTIAL ONLY IF THEY ARE CLEARLY 
SHOWN TO BE ESSENTIAL IN THE MANAGEMENT OF THEIR SEIZURES. 

Anticonvulsant drugs should not be discontinued in patients in whom 
the drug is administered to prevent major seizures because of the strong 
possibility of precipitating status epilepticus with attendant hypoxia and 
threat to life. In individual cases where the severity and frequency of the 
seizure disorder are such that the removal of medication does not pose a 
serious threat to the patient, discontinuation of the drug may be con- 
sidered prior to and during pregnancy, although it cannot be said with any 
confidence that even minor seizures do not pose some hazard to the 
developing embryo or fetus. 

The prescribing physician will wish to weigh these considerations in 
treating or counseling epileptic women of childbearing potential. 


PRECAUTIONS: Hepatic dysfunction: See WARNINGS. 

General: Because of reports of thrombocytopenia and platelet ag- 
gregation dysfunction, platelet counts and bleeding time determination 
are recommended before initiating therapy and at periodic intervals. It is 
recommended that patients receiving DEPAKENE be monitored for platelet 
count prior to planned surgery. Clinical evidence of hemorrhage, bruising 
or a disorder of hemostasis/coagulation is an indication for reduction of 
DEPAKENE dosage or withdrawal of therapy pending investigation. 

Hyperammonemia with or without lethargy or coma has been reported 
and may be present in the absence of abnormal liver function tests. If 
elevation occurs, the DEPAKENE dose should be reduced or discontinued. 

Since DEPAKENE (valproic acid) may interact with concurrently admin- 
istered anticonvulsant drugs, periodic serum level determinations of con- 
comitant anticonvulsant drugs are recommended during the early course 
of therapy. (See Drug Interactions). 


~ A good job 
and a better life 


with 


Depakene. 


Valloroic Acid 


DEPAKENE is partially eliminated in the urine as a keto-metabolite 
which may lead to a false interpretation of the urine ketone test 

Information For Patients: Since DEPAKENE may produce CNS depres- 
sion, especially when combined with another CNS depressant (e.g., 
alcohol), patients should be advised not to engage in hazardous occupa- 
tions, such as driving an automobile or operating dangerous machinery, 
until it is known that they do not become drowsy from the drug. 

Drug Interactions: DEPAKENE may potentiate the CNS depressant ac- 
tivity of alcohol 

THERE IS EVIDENCE THAT DEPAKENE CAN CAUSE AN INCREASE IN 
SERUM PHENOBARBITAL LEVELS BY IMPAIRMENT OF NON-RENAL 
CLEARANCE. THIS PHENOMENON CAN RESULT IN SEVERE CNS 
DEPRESSION. THE COMBINATION OF DEPAKENE AND PHENOBARBITAL 
HAS ALSO BEEN REPORTED TO PRODUCE CNS DEPRESSION WITHOUT 
SIGNIFICANT ELEVATIONS OF BARBITURATE OR VALPROATE SERUM 
LEVELS. ALL PATIENTS RECEIVING CONCOMITANT BARBITURATE 
THERAPY SHOULD BE CLOSELY MONITORED FOR NEUROLOGICAL TOX- 
ICITY. SERUM BARBITURATE LEVELS SHOULD BE OBTAINED, IF POSSI- 
BLE, AND THE BARBITURATE DOSAGE DECREASED, IF APPROPRIATE. 

Primidone is metabolized into a barbiturate and, therefore, may also 
be involved in a similar or identical interaction. 

THERE HAVE BEEN REPORTS OF BREAKTHROUGH SEIZURES OCCUR- 
RING WITH THE COMBINATION OF DEPAKENE AND PHENYTOIN. MOST 
REPORTS HAVE NOTED A DECREASE IN TOTAL PLASMA PHENYTOIN 
CONCENTRATION. HOWEVER, INCREASES IN TOTAL PHENYTOIN 
SERUM CONCENTRATION HAVE BEEN REPORTED. AN INITIAL FALL IN 
TOTAL PHENYTOIN LEVELS WITH SUBSEQUENT INCREASE IN PHENY- 
TOIN LEVELS HAS ALSO BEEN REPORTED. IN ADDITION, A DECREASE 
IN TOTAL SERUM PHENYTOIN WITH AN INCREASE IN THE FREE VS. 
PROTEIN BOUND PHENYTOIN LEVELS HAS BEEN REPORTED. THE 
DOSAGE OF PHENYTOIN SHOULD BE ADJUSTED AS REQUIRED BY THE 
CLINICAL SITUATION. 

THE CONCOMITANT USE OF VALPROIC ACID AND CLONAZEPAM 
MAY PRODUCE ABSENCE STATUS. 

Caution is recommended when DEPAKENE (valproic acid) is ad- 
ministered with drugs affecting coagulation, e.g., aspirin and warfarin. 
(See ADVERSE REACTIONS). 

There have been reports of altered thyroid function tests associated 
with DEPAKENE. The clinical significance of these is unknown. 

Carcinogenesis, Mutagenesis: There has been insufficient study of 
the drug in animals to determine whether it has carcinogenic potential. 
Carcinogenicity studies in rats and mice are currently in progress. 

Mutagenesis studies on DEPAKENE have been performed using bacterial 
and mammalian systems. These studies have provided no evidence of a 
mutagenic potential for DEPAKENE. 

Pregnancy: See WARNINGS. 

Nursing Mothers: DEPAKENE is excreted in breast milk. Concentra- 
tions in breast milk have been reported to be 1-10% of serum concentra- 
tions. It is not known what effect this would have on a nursing infant. As 
a general rule, nursing should not be undertaken while a patient is receiv- 
ing DEPAKENE. 

Fertility: Chronic toxicity studies in juvenile and adult rats and dogs 
demonstrated reduced spermatogenesis and testicular atrophy at doses 
greater than 200 mg/kg/day in rats and greater than 90 mg/kg/day in 
dogs. Segment | fertility studies in rats have shown doses up to 350 
mg/kg/day for 60 days to have no effect on fertility. THE EFFECT OF 
DEPAKENE (VALPROIC ACID) ON THE DEVELOPMENT OF THE TESTES 
AND ON SPERM PRODUCTION AND FERTILITY IN HUMANS IS 
UNKNOWN. 


ADVERSE REACTIONS: Since DEPAKENE (valproic acid) has usually 
been used with other anticonvulsant drugs, it is not possible, in most 
cases, to determine whether the following adverse reactions can be 
ascribed to DEPAKENE alone, or the combination of drugs. 

Gastrointestinal: The most commonly reported side effects at the ini- 
tiation of therapy are nausea, vomiting and indigestion. These effects are 
usually transient and rarely require discontinuation of therapy. Diarrhea, 
abdominal cramps and constipation have been reported. Both anorexia 
with some weight loss and increased appetite with weight gain have also 
been reported. 

CNS Effects: Sedative effects have been noted in patients receiving 
valproic acid alone but are found most often in patients receiving com- 
bination therapy. Sedation usually disappears upon reduction of other 
anticonvulsant medication. Ataxia, headache, nystagmus, diplopia, 
asterixis, ‘spots before eyes’, tremor, dysarthria, dizziness, and incoor- 
dination have rarely been noted. Rare cases of coma have been noted in 
patients receiving valproic acid alone oœ in conjunction with phenobar- 
bital. 


Dermatologic: Transient increases in hair loss have been obsen 
Skin rash and petechiae have rarely been noted. 

Psychiatric: Emotional upset, depression, psychosis. aggression, 
peractivity and behavioral deterioration have been reported. 

Musculoskeletal: Weakness has been reported. 

Hematopoietic: Thrombocytopenia has been reported. Valproic ¢ 
inhibits the secondary phase of platelet aggregation. (See DRUG 
TERACTIONS). This may be reflected in altered bleeding time. Bruisi 
hematoma formation and frank hemorrhage have been reported. Relat 
lymphocytosis and hypofibrinogenemia have been noted. Leukopenia 
eosinophilia have also been reported. 

Hepatic: \ncreases in serum alkaline phosphatase and elevations 
serum glutamic oxaloacetic transaminase (SGOT) have been not 
Elevation of SGOT may be dose related. Elevations of SGPT and | 
have been noted less frequently. Isolated cases of severe hepatotexii 
have been reported but do not appear dose related. (See WARNING 

Endocrine: There have been reports of irregular menses and second 
amenorrhea occurring in patients receiving DEPAKENE. 

Pancreatic: There have been reports of acute pancreatitis occurrim 
patients receiving DEPAKENE. 

Metabolic: Hyperammonemia. (See PRECAUTIONS). 

Hyperglycinemia has been reported and has been associated wit 
fatal outcome in a patient with prepxistent nonketotic hyperglycinen 


OVERDOSAGE: Overdosage with valproic acid may result in di 
coma. 

Since DEPAKENE is absorbed very rapidly, the value of gastric evac 
tion will vary with the time since ingestion. General supportive measu 
should be applied with particular attention being given to the mair 
nance of adequate urinary output. 

Naloxone has been reported to reverse the CNS depressant effects 
DEPAKENE overdosage. Because naloxone could theoretically also reve 
the anticonvulsant effects of DEPAKENE it should be used with caution. 


DOSAGE AND ADMINISTRATION: Depakene (valproic acid) 
administered orally. The recommended initial dose is 15 mg/kg/day, 
creasing at one week intervals by 5 to 10 mg/kg/daye until seizures 
controlled or side effects preclude further increases. The maxim 
recommended dosage is 60 mg/kg/day. If the total daily dose exce! 
250 mg, it should be given in a divided regimen. 

The following table is a guide for the initial daily dose of DEPAKE 
(valproic acid) (15 mg/kg/day) : 





Total Number of Capsules or 














Weight Daily Teaspoontuls of Syrup 

(kg) (Ib) Dose (mg) Dose! Dose 2 Dese 3 
10-249 22- 549 250 0 0 1 
25 - 39.9 55- 87.9 500 1 0 1 
40 -59.9 88 - 131.9 750 1 1 1 
60 - 74.9 132 - 164.9 1.000 1 1 2 
75 - 89.9 165 - 197.9 1,250 2 1 2 





The frequency of adverse effects (particularly elevated liver enzym 
may increase with increasing dose. Therefore, the benefit gained by 
creased seizure control by increased dosage must be weighed against 
increased incidence of adverse effects sometimes seen at higher dos 

A good correlation has not been established between daily dose. ser 
level and therapeutic effect. however, therapeutic serum levels for m 
patients will range from 50 to 100 mcg/ml. Occasional patients may 
controlled with serum levels lower or higher than this range. 

As the DEPAKENE dosage is titrated upward, blood levels of phe 
barbital and/or phenytoin may be affected. (See PRECAUTIONS). 

Patients who experience G.I. irritation may benefit from adminis 
tion of the drug with food or by slowly building up the dose from an ini 
low level. 

THE CAPSULES SHOULD BE SWALLOWED WITHOUT CHEWING 
AVOID LOCAL IRRITATION OF THE MOUTH AND THROAT. 


HOW SUPPLIED: Depakene (valproic acid) is available as orar 
colored soft gelatin capsules of 250 mg valproic acid in 
bottles of 100 capsules (NOC 0074-5681-13), and as a 
red syrup containing the equivalent of 250 mg valproic 
acid per 5 ml as the sodium salt in bottles of 16 ounces 
(NDC 0074-5682-16). 1013378 
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Break the cough pattern with 


DORCOL 


Pediatric Cough Syrup. 


Each teaspoonful (5 ml) contains: phenylpropanolamine hydro- 
chloride 6.25 mg, dextromethorphan 5 mg, guaifenesin 50 mg, 
alcohol 5%. 
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Each teaspoonful.(3-ml) contains: 40 mg trimethoprim and 200 frig sulfamethoxazole 


a consistent performer in 
treating acute otitis media 
due to susceptible organisms. 
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EACH TEASPOONFUL (5 ML) CONTAINS: 40 MG 
TRIMETHOPRIM AND 200 MG SULFAMETHOXAZOLE 


WITH A GREAT CHERRY TASTE. 
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The original pleasant tasting, cherry-flavored. 


Septra’Suspension b.i.d. . 


Each teaspoonful (5 ml) contains: 40 mg trimethoprim 
and 200 mg sulfamethoxazole 


A consistent performer in treating acute otitis 
media due to susceptible organisms. 


Septra DS b.i.d. 


Each tablet contains: 160 mg trimethoprim and 800 mg 
sulfamethoxazole 


Septra® DS Tablets Double Strength 
Septra® Tablets 
Septra® Suspension 


INDICATIONS AND USAGE: 

URINARY TRACT INFECTIONS: For the treatment of urinary tract 
infections due to susceptible strains of the following organisms: Es- 
cherichia coli, Klebsiella-Enterobacter, Proteus mirabilis, Proteus 
vulgaris, Proteus morganii. It is recommended that initial episodes 
of uncomplicated urinary tract infections be treated with a single effec- 
tive antibacterial agent rather than the combination. 


NOTE: Currently, the increasing frequency of resistant organisms is a 
limitation of the usefulness of all antibacterial agents, especially in the 
treatment of these urinary tract infections. 


ACUTE OTITIS MEDIA: For the treatment of acute otitis media in 
children due to susceptible strains of Haemophilus influenzae or 
Streptococcus pneumoniae when in the judgment of the physician 
Septra offers some advantage over the use of other antimicrobial 
agents. Limited clinical information is presently available on the effec- 
tiveness of treatment of otitis media with Septra when the infection is 
due to Haemophilus influenzae resistant to ampicillin. To date, there 
are limited data on the safety of repeated use of Septra in children 
under two years of age. Septra is not indicated for prophylactic or 
prolonged administration in otitis media at any age. 


SHIGELLOSIS: For the treatment of enteritis caused by susceptible 
strains of Shigella flexneri and Shigella sonnei when antibacterial 
therapy is indicated. 


PNEUMOCYSTIS CARINII PNEUMONITIS: For the treatment of 
documented Pneumocystis carinii pneumonitis. To date, this drug 
has been tested only in patients 9 months to 16 years of age who were 
immunosuppressed by cancer therapy. 


CONTRAINDICATIONS: Hypersensitivity to trimethoprim or sul- 
fonamides. Pregnancy and during the nursing period. Infants less than 
two months of age. 


WARNINGS: SEPTRA SHOULD NOT BE USED IN THE TREAT- 
MENT OF STREPTOCOCCAL PHARYNGITIS. 


Clinical studies have documented that patients with Group A 
B-hemolytic streptococcal tonsillopharyngitis have a greater incidence 
of bacteriologic failure when treated with Septra than do those patients 
treated with penicillin as evidenced by failure to eradicate this organism 
from the tonsillopharyngeal area. 


Deaths associated with administration of sulfonamides have been re- 
ported from hypersensitivity reactions, agranulocytosis, aplastic anemia 
and other blood dyscrasias. Experience with trimethoprim alone is 
much more limited, but occasional interference with hematopoiesis has 
been reported as well as an increased incidence of thrombopenia with 
purpura in elderly patients on certain diuretics, primarily thiazides. 


Sore throat, fever, pallor, purpura or jaundice may be early signs of 
serious blood disorders. Frequent CBCs are recommended; therapy 
should be discontinued if a significant reduction in the count of any 
formed blood element is noted. 


PRECAUTIONS: Use with caution in patients with impaired renal or 
hepatic function, possible folate deficiency, severe allergy or bronchial 
asthma. In glucose-6-phosphate dehydrogenase-deficient individuals, 
hemolysis may occur (frequently dose-related). During therapy, main- 
tain adequate fluid intake and perform frequent urinalyses with careful 
microscopic examination and renal function tests, particularly where 
there is impaired renal function. 

Since Septra may prolong prothrombin time in patients on warfarin, 
coagulation time should be reassessed when Septra is given. 


ADVERSE REACTIONS: All major reactions to sulfonamides and 
trimethoprim are included, even if not reported with Septra. Blood 


Dyscrasias: Agranulocytosis, aplastic anemia, megaloblastic anemia, 


thrombopenia, leukopenia, hemolytic anemia, purpura, hypopro- 
thrombinemia and methemoglobinemia. Allergic Reactions: 
Erythema multiforme, Stevens-Johnson syndrome, generalized skin 
eruptions, epidermal necrolysis, urticaria, serum sickness, pruritus, €x- 
foliative dermatitis, anaphylactoid reactions, periorbital edema, con- 
junctival and scleral injection, photosensitization, arthralgia and allergic 


myocarditis. Gastrointestinal Reactions: Glossitis, stomatitis, nausea, 
emesis, abdominal pains, hepatitis, diarrhea and pancreatitis. C.N.S. 
Reactions: Headache, peripheral neuritis, mental depression, convul- 
sions, ataxia, hallucinations, tinnitus, vertigo, insomnia, apathy, fatigue, 
muscle weakness and nervousness. Miscellaneous Reactions: Drug 
fever, chills and toxic nephrosis with oliguria and anuria. Periarteritis 
nodosa and L.E. phenomenon have occurred. 


Due to certain chemical similarities to some goitrogens, diuretics 
(acetazolamide and the thiazides) and oral hypoglycemic agents, sul- 
fonamides have caused rare instances of goiter production, diuresis 
and hypoglycemia; cross-sensitivity may exist with these agents. In rats, 
long-term administration of sulfonamides has produced thyroid malig- 
nancies. 


DOSAGE AND ADMINISTRATION: Not recommended for use in 
infants less than two months of age. 


URINARY TRACT INFECTIONS AND SHIGELLOSIS IN ADULTS 
AND CHILDREN AND ACUTE OTITIS MEDIA IN CHILDREN: 


Adults: The usual adult dosage for the treatment of urinary tract infec- 
tions is two tablets or four teaspoonfuls (20 ml) every 12 hours for 10 to 
14 days. An identical daily dosage is used for 5 days in the treatment of 
shigellosis. 


Children: The recommended dose for children with urinary tract infec- 
tions or acute otitis media is 8 mg/kg trimethoprim and 40 mg/kg 
sulfamethoxazole per 24 hours, given in two divided doses every 12 
hours for 10 days., An identical daily dosage is used for 5 days in the 
treatment of shigellosis. The following table is a guideline for the at- 
tainment of this dosage using Septra Tablets or Suspension. 


Children: Two months of age or older: 








Dose — every 12 hours 














Weight | 
Ib kg Teaspoonfuls Tablets 
22 10 1( 5 mi) v2 
44 20 2 (10 ml) l 
66 30 3 (15 ml) 1⁄2 
88 40 4 (20 ml) 2 (or 1 DS tablet) 
For patients with renal impairment: 
Creatinine Clearance Recommended 


(ml/min) 




















Above 30 Usual Standard Regimen 
Half of the usual 
15-30 dosege regimen 
Below 15 


Use Not Recommended 





PNEUMOCYSTIS CARINII PNEUMONITIS: 
The recommended dosage for patients with documented 
Pneumocystis carinii pneumonitis is 20 mg/kg trimethoprim and 
100 mg/kg sulfamethoxazole per 24 hours given in equally divided 
doses every 6 hours for 14 days. The following table is a guideline for 
the attainment of this dosage in children. 








Dose — every_6 hours 











Weight 
Ib kg Teaspoonfuls Tabfets 
18 8 1( 5 ml) V2 
35 16 2 (10 ml) l 
53 24 3 (15 ml) 1 V2 
70 32 4 ( 


2 (or 1 DS tablet) 
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HOW SUPPLIED: TABLETS, containing 80 mg trimethoprim and 400 
mg sulfamethoxazole — bottles of 40, 100, 500 and 1000 tablets; unit 
dose pack of 100. 


ORAL SUSPENSION, containing the equivalent of 40 mg trimethoprim 
and 200 mg sulfamethoxazole in each teaspoonful (5 ml), cherry fla- 
vored — bottle of 473 ml. Also available in double strength, oval- 
shaped, pink, scored tablets containing 160 mg trimethoprim and 800 
mg sulfamethoxazole — Compliance™ Pak of 20, bottle of 60 and unit 
dose pack of 100. 


References: 

1. Data on file, Burroughs Wellcome Co. 

2. Schwartz R, Rodriguez W, Ross S, et al: TMP-SMX in the treatment of 
otitis media secondary to ampicillin-resistant strains of H influen- 
zae. Second International Symposium on Recent Advances in Otitis 
Media with Effusion, Columbus, Ohio, 1979. 

3. Kucers A, Bennett N Mck: The Use of Antibiotics: A Compreher 
sive Review with Clinical Emphasis, ed 3. Philadelphia, Lippin- 
cott, 1978, p 700. 
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Marginal Comments 


Hyperthyroidism in Children ` 


A Reevaluation of Treatment 


he reevaluation of treatment of 

childhood thyrotoxicosis by Buck- 
ingham et al (see p 112) points up 
areas in which improvement has been 
made and others that are ripe for 
change. That the 14 patients operated 
on by nine different surgeons in the 
early years of the study had a differ- 
ent outcome than did the 64 children 
in whom thyroidectomy was carried 
out by Dr Buckingham himself is not 
surprising. Thyrotoxicosis in child- 
hood is a relatively rare disease. 
When, in one of the country’s largest 
centers, only about five patients come 
to operation per year, it makes good 
sense to concentrate the surgical 
experience of this technically difficult 
operation. No doubt the fact that 
there was no mortality, permanent 
hypoparathyroidism, or recurrent la- 
ryngeal nerve damage in the series 
reflects the wisdom of assigning re- 
sponsibility for managing this serious 
and capricious disorder to a small 
group of senior physicians. 

Buckingham and his co-workers 
stress the importance of the size of the 
thyroid remnant to the outcome of 
surgical therapy. Their practice is to 
leave between 1.5 and 2.0 g of thyroid 
tissue op either side of the trachea. So 
small an amount of residual tissue 
keeps the rate of recurrence low 
although the cost is postoperative 
hypothyroidism in nearly two thirds 
of the children. While condoning this 
trade-off, one may question, why leave 
thyroid tissue on both sides of the 
neck? Would not the size of a single 
remnant be easier to estimate intra- 
operatively and its behavior easier to 
follow postoperatively? 

Gland size at diagnosis and change 
in size with thioamide treatment 
appear to be important to prognosis. 
The very large glands and the glands 
that failed to undergo reduction in 
size during medical treatment were 
associated with a high risk of relapse. 
It emerged, however, that estimations 
of gland size by the clinicians were 
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poor. Apparently, only when the lini- 
cal estimates were divided into two 
subgroups, either less than or greater 
than three times normal size, was 
there good correlation with the 
weights of the surgical specimens. 
One hopes that the pediatric clinicians 
will more often use gray-scale echo- 
graphy to quantitate thyroid size. 
Experience at the Massachusetts Gen- 
eral Hospital, Boston, indicates that 
ultrasound estimates, both of overall 
thyroid size and individually cf the 
lateral lobes, correspond very closely 
with the weights of the surgical speci- 
mens. 

The experience with medical thera- 
py for childhood thyrotoxicosis at the 
University of Southern California, 
Los Angeles, was dismal indeed. Sus- 
tained remissions were fewer, and 
complications of drug therapy and 
posttreatment relapses were even 
more numerous than were those 
recently reported at UCLA. Of 60 
children for whom Buckingham et al 
chose medical therapy for long-term 
management, only 30% achieveé a sus- 
tained remission after an average 
period of treatment of three years. 
During that time, the children were 
burdened by taking pills three times 
daily on an eight-hour schedule. In 
36%, serious complications of drug 
therapy developed, such as arthritis, 
hepatitis, and collagen disease-like 
syndromes, and for this reason they 
underwent thyroidectomy. The condi- 
tions of another 16 children (27%) 
relapsed after treatment hed been 
withdrawn; 12 of these elected opera- 
tion, and one, treatment with ra- 
dioactive iodine, in preference to 
reinstitution of the medical program. 
It is little wonder that the authors 
favor surgical treatment (after medi- 
cal preparation) over prolonged use of 
the antithyroid drugs. It is possible, 
however, that thioamide treatment 
can be refined to give a beter out- 
come. Primary choice of methimazole, 
which can be given twice daily,' as 


VUppyscu LU LUG MUTCU LYE euU Many 
doses of propylthiouracil can reduce 
the burden of treatment. The early 


uptake of iodine 123° or sodium per- ` 


technetate Tc 99m* can be used to 
judge continuing activity of the 
Graves’ disease, thus substituting for 
empiricism a rational basis for deci- 
sion about when to withdraw therapy 
with expectation of a lower incidence 
of relapses. 

The authors apparently denied all 

but three of their 107 eligible children 
the treatment they characterized as 
“relatively inexpensive, simple, and 
effective [giving] amelioration of clin- 
ical symptoms in over 98% of the 
patients.” No criteria for selection are 
given, but perhaps we can read 
between the lines that these three 
children, one whose condition chroni- 
cally relapsed from long-term medical 
therapy, one having subacute lupus 
erythematosus, and one being non- 
compliant and mentally defective, had 
the poorest prognoses and were, 
therefore, judged suitable candidates 
to add to the group of children whose 
courses are being followed up as a 
means of estimating the risks of ma- 
lignant neoplasms and genetic dam- 
age following iodine 131 treatment. 
Fortunately for these three and the 
others of that bellwether group, 
[the] earlier concerns for carcinogenesis 
and leukemogenesis after radioiodine 
treatment have not materalized. It is vir- 
tually impossible to assess objectively any 
possible long-term genetic damage but 
search for effects in the children of 
patients treated with radioiodine has so far 
revealed nothing. The principal failing of 
“I therapy is the rate of late hypothyroid- 
ism but in this respect it is not very 
different from operation. If it occurs it is 
easily treated with replacement medica- 
tion.‘ 

Let us examine the reasons why 
Buckingham et al and so many others 
dismiss as too dangerous the radio- 
active iodine treatment of childhood 
thyrotoxicosis despite its effective- 
ness, simplicity, and low cost. Of 
course, the reason is that it causes 
cancer, or may do so. Beahrs et al,’ 
scolding Royce and his colleagues’ for 
their conclusion that irradiation of the 
head and neck may not be a causative 
factor in the development of thyroid 
cancer, wrote: 

That the relationship of previous ionizing 
radiation to thyroid cancer should be ques- 
tioned on the basis of one small, inadequate 
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study was indeed unfortunate considering 
that the conclusions reached in that study 
are at sharp variance with the findings of 
many investigators in this country and 
abroad in studies going back as far as 1950. 
The data from this literature have weath- 
ered critical analysis too successfully to be 
overturned by a single report in which no 
statistically significant excess of thyroid 
abnormality was found in the irradiated 
versus the control group. 


Granting that radiation to the head 
and neck may cause cancer and that 
“there are some data which are not 
yet conclusive indicating that for thy- 
roid caneer the carcinogenic effect of 
irradiation decreases with increasing 
age at the time of radiation”? (ie, 
children are more susceptible), what 
manner of neoplasm are we dealing 
with? Papillary adenocarcinoma is the 
malignant neoplasm in question. This 
is such a slow-growing, thyroid-stimu- 
lating hormone-responsive tumor 
with such an excellent prognosis when 
treated intelligently that Buckwalter 
et al’ entitled their review, “Is Child- 
hood Thyroid Cancer a Lethal Dis- 
ease?” If we concur with the conclu- 
sion of Buckingham et al that “re- 
gardless of treatment, each patient 
and his or her family must be made 
aware that hyperthyroidism requires 
lifelong surveillance,” can we not be 
more liberal iņ recommending ra- 
dioaetive iodine therapy? Have we 
forgotten that this indolent tumor, if 
it occurs, ean be readily detected by 
palpation, confirmed by needle biop- 
sy,* and surgically excised with a high 


cure rate even when metastases have 
taken: place?’ Do we forget the find- 
ings of the Cooperative Thyrotoxico- 
esis Therapy Follow-up Study with 
regard to the patients treated with 
the thioamides?'® Among 998 patients 
with Graves’ disease who had no pal- 
pable nodules at diagnosis and who 
were treated with antithyroid drugs 
for more than one year, it was noted 
that “the rate of postoecurring, malig- 
nant neoplasms in the drug treated 
group was 5 times that found for 
patients treated initially by I and 8 
times that for patients treated by 
thyroidectomy. Similarly, the rate of 
adenomas was higher by 10 and 20 
times among the patients treated 
with antithyroid drugs as compared 
with the other two groups.” These 
statistics suggest that we should be as 
assiduous in recalling and examining 
the presently living adults who were 
treated with the antithyroid drugs in 
the 1940s and 1950s as we are with 
those who were exposed in the same 
era to radiation, not only external but 
of the type incurred in "I treatment 
of thyrotoxicosis. 

But is not the real question, how 
long will our cancerophobia deny 
children with Graves’ disease the sim- 
plest, least expensive, and most effee- 
tive therapy, ie, treatment with radio- 
active iodine? Emerson and Braver- 
man,'' referring to leukemia, birth 
defects, and infertility as concerns 
over and above the worry over papil- 
lary thyroid carcinoma, wrote, “It 
may take several generations to inves- 


False Security of a 
Gluten-free Diet 


on™ disease, more appropriately 
termed gluten-sensitive enter- 
opathy (GSE), was originally de- 
scribed in 1888 by Gee,' but it was only 
after World War II that Dicke and 
others? associated the illness with 


cereals and eventually with the glia- 
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din fraction of wheat.* With the 
advent of intestinal biopsy tech- 
niques, Rubin et alt demonstrated the 
direct toxic effect of wheat instilla- 
tion in the proximal ileum of patients 
whose conditions were in remission. 
Toxicity is related to peptic-tryptic 


tigate the possibility of a more subtle, 
long-range impact on cell function.” 
At least I believe that presently avail- 
able evidence warrants no such 
delay. 
JOHN D. CRAWFORD, MD 
Children’s Service : 
Massachusetts General Hospital 
Boston, MA 02114 
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digests of gliadin as well as the whole 
gliadin fraction, with the greatest 
toxicity residing in fraction 9 (sepa- 
rated by column chromatography). 
Removal of the carbohydrate side 
chains of gluten has been shown to 
eliminate its toxicity. 

Several theories have been proposed 
for the etiology of GSE. A specific 
peptidase deficiency was considered, 
but no single enzyme deficiency has 
been identified. During the acute 
stage of the disease, all of the levels of 
brush border enzymes are decreased 
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and return to normal or near-normal 
levels after several weeks to months 
of gluten restriction. Immunologic 
theories of etiology retain popularity 
and are supported by the findings of 
circulating antibodies to gluten, auto- 
antibodies, atopy, and in the intesti- 
nal mucosa, increased levels of IgA 
and IgM immunocytes and deposition 
of immune complexes in the lamina 
propria mucosae. Genetic factors un- 
doubtedly play a role, for the disease 
is most common in the Irish, with 
reported incidences as high as 1 in 300. 
Mucosal lesions may be found in 5% to 
10% of asymptomatic family mem- 
bers. Recently, 60% to 90% of patients 
with celiac disease have been shown to 
carry the HLA-B8 antigen and 80% 
the HLA-Dw3 antigen. A current the- 
ory now proposes that the cell surface 
proteins of these patients are coded by 
histocompatibility antigen genes and 
B-cell GSE genes that result in a 
receptor complex to bind gluten. The 
bound gluten initiates an antibody 
response that sensitizes lymphocytes 
and mobilizes T cells to result in cell 
injury.’ Whatever the etiology, contin- 
ued gluten ingestion by patients is 
associated with growth failure and an 
increased incidence of lymphoma later 
in life.’ Despite all of the advances in 
the understanding of the disease, the 
treatment, total elimination of di- 
etary gluten, has remained unchanged 
over the last three decades. 

The disquieting message of the 
report by Congdon et al in this issue of 
the JOURNAL (p 118) is that although 
adherence to a strict gluten-free diet 
by children is usually associated with 
reversion of abnormal intestinal mu- 
cosa to normal, some patients may 
have an abnormal intestinal mucosa 
without taking any identifiable glu- 
ten in their diet. Therefore, it is essen- 
tial to document gluten enteropathy 
or celiac disease with certainty at the 
onset since it is well known that total 
or subtotal villous atrophy may be 
caused by a variety of other disease 
states such as soy or milk protein 
allergy; viral, parasitic, or bacterial 
infection; tropical sprue; malabsorp- 
tive syndrome of infancy; iron defi- 
ciency anemia; radiation injury; or 
kwashiorkor.’ In short, flattening of 
the villi is a response of the small 
intestinal mucosa to injury. Increased 
mitotic activity of the crypt cells and 
` flattening of the superficial epithelial 


Am J Dis Child—Vol 135, Feb 1981 


Å 


ceus cnaracterisucally seen in WDE 
are not consistent findings in the oth- 
er disorders. Indeed, decreased m:tot- 
ic activity is characteristic, of viral 
infection and of radiation gastroen- 
teritis, and the mucosal cells of the 
patient with hypogammaglobulinemia 
may be columnar and relatively 
aligned. Although we do not know 
whether the small intestine became 
normal at any time in the patients of 
Congdon et al who had abnormal biop- 
sy specimens, the authors do state 
that the mucosal lesions became more 
severe after gluten challenge. Assum- 
ably, despite negative results of a 
dietary review by a trained dietieian, 
the patients were ingesting gluten. 

The authors advocate intestinal 
biopsy as the best means of determin- 
ing the adequacy of gluten withdraw- 
al, but they note that their dietician’s 
assessment correlated more accurate- 
ly with the mucosal state than did any 
of the laboratory parameters they 
measured. The importance of a de- 
tailed history and a strict gluten-free 
diet that includes elimination of bar- 
ley, rye, malt, and probably oats can- 
not be overemphasized. Since not all 
products contain total labeling infor- 
mation and since not all companies 
will divulge the contents of their food- 
stuffs, it is imperative that diets be 
obtained from centers where the lists 
are constantly updated and that only 
products known to be gluten-free be 
recommended. It is not unusua. for 
the patient to adhere strictly te the 
diet but to be unaware that the com- 
munion wafer or stick of gum mzy be 
an unsuspected source of gluten. 

The most rigid criteria for the diag- 
nosis of GSE require the following 
three biopsy specimens: the first, 
abnormal while the patient is ingest- 
ing gluten; the second, showing a 
return toward normal after three 
months with a gluten-free diet; and 
the third, abnormal after a gluten 
challenge of at least two weeks’ dura- 
tion.’ The last biopsy may be contro- 
versial, for some patients require 10 to 
22 months for the mucosa to become 
abnormal while they are ingesting 
gluten. Although the direct complica- 
tions of intestinal biopsy in chidren 
are minimal, the intubation itself is 
not pleasurable. A normal serum 
folate level and a normal result on a 
xylose tolerance test have been sug- 
gested as indirect reflections of 


Y 


NHUTINHAL IILEÐLUHAI IHUŬUDa, VUL VIHO 


study tells us that this is not always 


true. In our own experience, RBC 


folate level has been a more accurate 
reflection of folate stores than serum 
level. It is further noted that several 
patients with normal laboratory val- 
ues but abnormal biopsy specimens 
had grown to the 50th percentile or 
more for their age. This, too, is con- 
trary to the accepted belief that 
patients not adhering strictly to their 
diet will not attain their normal 
growth potential. However, most of 
those with severe mucosal atrophy had 
evidence of growth retardation. It is 
unfortunate that the caloric intake 
and coefficient of fat absorption were 
not studied in these children, and it is 
recognized that anorexia is a clinically 
important factor in the untreated dis- 
ease. It would have been valuable to 
know whether fat malabsorption was 
related to mucosal change. 

Therefore, the obligation to the 
patient with celiac disease goes 
beyond diagnosis and the institution 
of a gluten-free diet. The condition of 
a child with celiac disease in remission 
should be evaluated yearly with 
respect to growth and laboratory mea- 
surements of absorption, and the child 
should meet with a dietician to review 
and update his diet. It is difficult to 
recommend interval biopsy in the well 
patient, although this study suggests 
that this may be indicated at some 
point. 

JOYCE GRYBOSKI, MD 

Department of Pediatrics 

Yale University School of Medicine 

333 Cedar St 

New Haven, CT 06510 
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Hyperthyroidism in Children 


A Reevaluation of Treatment 


Bruce A. Buckingham, MD; Gertrude Costin, MD; Thomas F. Roe, MD; 
Jordan J. Weitzman, MD; Maurice D. Kogut, MD 


è The results of medical and surgical 
therapy were determined in 107 hyperthy- 
roid children. After surgery, 85% of 
patients were rendered free of hyperthy- 
roidism; however, 62% became hypothy- 
roid. After medical treatment, 30% of 
patients were euthyroid and 2% became 
hypothyroid. The relapse rate, however, 
was higher after medical (22%) than after 
surgical (9%) therapy. Serious drug- 
related complications (arthritis-, hepati- 
tis-, and collagen disease-like syn- 
dromes) occurred in 14% of patients. 
Complications occurred in 9% of surgical- 
ly treated patients, but recurrent laryngeal 
nerve injury or permanent hypoparathy- 
roidism did not occur. In medically treated 
patients, both a goiter size less than three 
times normal prior to treatment and a 
reduction in goiter size to less than two 
times normal at the completion of therapy 
correlated with a successful outcome. 

(Am J Dis Child 1981;135:112-117) 


here has been continued contro- 
versy concerning the best treat- 
ment for hyperthyroidism in children. 
Treatment recommendations have in- 
cluded the use of antithyroid drugs,’ 
surgery,’* and radioactive iodine.’ 





See also p 109. 





Sixteen years ago, the results of these 
treatment modalities for hyperthy- 
roidism at Childrens Hospital of Los 
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Angeles (CHLA) were reviewed, and 
subtotal thyroidectomy appeared to 
be the most successful treatment.’ 
This is a reevaluation of treatment 
and an analysis of the complications 
of therapy in an additional 107 hyper- 
thyroid children. 


PATIENTS AND METHODS 


From 1961 to 1977, 107 children with 
hyperthyroidism were treated at CHLA. 
There were 80 girls and 27 boys whose ages 
at onset ranged from 2 to 17 years (mean, 
11 years). All of the patients had a goiter, 
96% had tachycardia, 73% had a widened 
pulse pressure, and 57% had mild to moder- 
ate exophthalmos. In each patient, at least 
two of the following thyroid functions 
were abnormal: serum protein-bound io- 
dine level (> 8 g/dL), serum thyroxine 
(T,) level by Murphy-Pattee (> 8 ng/dL), 
serum T, level by radioimmunoassay (RIA) 
(> 13 ng/dL), serum triiodothyronine (T,) 
level by RIA (> 240 ng/dL), and 24-hour 
iodine 131 thyroid uptake (> 40%). 

Surgery was the primary therapy in 45 
patients; they were operated on within two 
to seven months of diagnosis after they 
became euthyroid following treatment 
with propylthiouracil or methimazole. In 
an additional 33 patients, surgery was per- 
formed within six to 80 months of diagno- 
sis because of failure of medication to 
control symptoms, noncompliance, or the 
occurrence of reactions to antithyroid 
drugs. Surgically treated patients received 
iodine as strong iodine solution for ten to 
14 days prior to surgery in addition to 
propylthiouracil or methimazole. Four pa- 
tients underwent subtotal thyroidectomy 
following treatment with propranolol hy- 
drochloride. Fourteen patients were oper- 
ated on by nine different surgeons 
between 1961 and 1968, and 64 patients 
were operated on by the same surgeon 


A 


from 1964 to 1977. Beginning in 1964, 
thyroid remnant size was estimated at the 
time of surgery as previously described." 

Three patients received 6.0 to 7.7 mCi of 
sodium iodide I 131 for treatment of hyper- 
thyroidism. These patients included a 10- 
year-old boy with polyostotic fibrous dys- 
plasia who relapsed after 41% years of pro- 
pylthiouracil therapy, a 13-year-old girl 
with myocarditis and nephritis secondary 
to systemic lupus erythematosus (SLE), 
and a 14-year-old girl with severe mental 
retardation and poor compliance while 
receiving antithyroid medication. 

Clinical assessment of goiter size was 
scored as being one, two, three, four, etc, 
times normal. Surgical assessment of goi- 
ter size was based on the actual weight of 
the thyroid tissue removed plus the esti- 
mated weight of the thyroid tissue remain- 
ing in the patient. This total thyroid 
weight in grams was divided by the 
patient’s age in years* to give a goiter size 
that was also graded as one, two, three, 
four, ete, times normal. e 


RESULTS 
Clinical Estimates of Goiter Size 


To determine whether there was a 
correlation between the clinical esti- 
mate of goiter size and actual goiter 
size, comparisons were made when 
subtotal thyroidectomy was per- 
formed within six months of the ini- 
tial assessment of goiter size. When 
goiters were divided into subgroups 
based on their size being less than 
three times normal or three or more 
times normal, the clinical estimates 
correlated significantly with surgical 
estimates using x? analysis (P<.01). 


Drug Treatment 


Results of Medical Therapy (Table 
1).—Eighteen patients (30% of 60 
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patients initially treated with anti- 
thyroid drugs as their primary thera- 
py) were euthyroid following discon- 
tinuation of treatment. Tests for 
serum antinuclear antibodies (ANAs), 
antimicrosomal antibodies, and anti- 
thyroglobulin antibodies were per- 
formed as previously described.’ 
White blood cell counts were obtained 
at least once every three months in all 
patients receiving antithyroid thera- 
py. 

Other conditions present at the time 
of diagnosis included trisomy 21 (sev- 
en patients, two of whom also had 
psoriatic arthritis), insulin-dependent 
diabetes (one patient), SLE (one 
patient), and IgA deficiency (one 
patient). In one patient, histologically 
proven chronic lymphocytic thyroidi- 
tis preceded hyperthyroidism by 32 
months. 

In all patients, the initial dosage of 
propylthiouracil prescribed was 2 to 20 
mg/kg of body weight per day, with a 
mean dosage of 9 mg/kg/day (50 to 
150 mg every eight hours), depending 
on age and severity of symptoms. At 
the conclusion of therapy, the mean 
maintenance dosage of propylthioura- 
cil prescribed was 11 mg/kg/day. In 
19 patients, propylthiouracil was dis- 
continued because of toxicity, and 
methimazole, 5 to 15 mg every eight 
hours, was prescribed. Thirty patients 
became hypothyroid while receiving 
antithyroid medications, and thyroid 
extract, 120 to 180 mg/day, or levothy- 
roxine sodium, 0.1 to 0.2 mg/day, was 
given, without a reduction in the 
maintenance dose of propylthiouracil. 
One additional patient became hypo- 
thyroid 22 months after propylthiou- 
racil therapy was discontinued (serum 
T, level, 3.9 ug/dL, and serum thyroid- 
stimulating hormone level, 56 »U/ 
mL), and is presently receiving levo- 
thyroxine. 

Twenty-one patients (36%) had sub- 
total thyroidectomy because of drug 
complications. Relapse of hyperthy- 
roidism occurred in 16 patients (27%): 
12 were subsequently treated surgi- 
cally, three restarted medical therapy, 
and one patient received sodium io- 
dide I 131. Four patients were lost to 
follow-up after ten to 40 months of 
therapy. 

Estimates of goiter size at the onset 
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*Following discontinuation of medical therapy. 


and at the conelusion of medical ther- 
apy were evaluated to determine if 
these measurements would be helpful 
in predicting the outcome of drug 
treatment and/or the duration of 
treatment required to achieve a re- 
mission (Table 2). Additional evalua- 
tion and summation of these results 
emphasize several salient points. The 
initial goiter size was less than three 
times normal in 16 of 19 patients who 
remained in remission, but was three 
or more times normal in 15 of 25 
patients who relapsed (P < .005). At 
the conclusion of therapy, the goiter 
size was less than two times normal in 
16 of 19 patients who remained in 
remission, whereas goiter size was 
two or more times normal in 18 of 25 
patients who relapsed (P < .001). Re- 
mission occurred in 16 of 30 patients 
treated for more than 24 months, but 
in only three of 14 patients treated for 
18 months or less (P < .05). The sex 
and age of the patient at the time of 
onset of hyperthyroidism were of no 
value in prognosticating remission. 
Complication of Medical Therapy (Ta- 
ble 3).—All 107 patients received pro- 
pylthiouracil either as part of their 
medical therapy or prior to surgery or 
I therapy. Arthritis developed in six 
patients that involved small and/or 
large joints. Hepatitis developed in 
four patients with marked elevations 
of SGOT and SGPT levels (> 500 IU/ 
L) and hyperbilirubinemia (tczal se- 
rum bilirubin level, 3.8 to 30.0 mg/dL). 
In these four patients, serum tests 
were negative for hepatitis B-asso- 
ciated antigen, and in one, hepatitis A 


Table 1.—Resuks of Antithyroid Therapy in 60 Patients 


No. of 
* Patients 


18 
Euthyroid receiving thyroid 
replacement 1 36 25 
Currently receiving antithyroid 
medication 3 44 (36-56) se 
12 mh 


Relapse 44 (16-80) 
Complications 21 22 (6-80) ware 
Lost to follow-up 4 19 (10-30) ap 





Months of Months of 
Therapy, Follow-up, 
Mean (Range) Mean (Range)* 


35 (12-84) 37 (8-99) 


infectious hepatitis developed, since 
hepatitis was present in other family 
members. 

Collagen disease-like syndromes oc- 
curred in five girls who did not have 
preexisting clinical illnesses other 
than hyperthyroidism. In two of these 
patients, the typical rash of Henoch- 
Schénlein purpura developed: one pa- 
tient had arthritis, and the other had 
hematuria, abdominal pain, and ortho- 
tolidine (Hematest)-positive stools. In 
the latter patient, a renal biopsy spec- 
imen obtained six months after the 
onset of hematuria indicated positive 
anti-IgA and antifibrin immunofluo- 
rescent staining of mesangium char- 
acteristic of Henoch-Schénlein -pur- 
pura. Antithyroid medication was dis- 
continued, and the hematuria resolved 
four months later. A third patient had 
hematuria, anemia, neutropenia, and 
a vasculitic rash; a renal biopsy speci- 
men obtained three months later 
revealed ultralinear and finely granu- 
lar IgG, scanty granular C3, and IgE 
immunofluorescent staining along 
capillary walls. The hematuria in that 
patient resolved three months after 
thyroid surgery. A fourth patient had 
hematuria associated with neutrope- 
nia, hypocomplementemia, and IgA 
deficiency. In that patient, the hema- 
turia resolved six weeks after medica- 
tion was changed from propy!thioura- 
cil to methimazole; a subtotal thyroid- 
ectomy was performed five months 
later. One year after surgery, hematu- 
ria recurred, and five years later, the 
nephrotic syndrome developed asso- 
ciated with glomerular basement 


acute and convalescent titers also membrane immune complex deposi- 


were not elevated. In two additi 
patients, what was considered 
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ition of IgG, IgM, C3, and positive 


‘z serùm anti-DNA antibodies. The fifth 
g pa 
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Duration of 
Treatment, mo Outcome 
Remission 
Relapse 
Remission 
Relapse 


No. of 
Patients 


Major 
Noncompliance 
Arthritis (without other symptoms) 
Hepatitis with hyperbilirubinemia 
Collagen disease-like syndromes 


Henoch-Schonlein purpura, 
arthritis 


Henoch-Schonlein purpura, 
hematuria, abdominal pain 


Hematuria, arthritis 
Hematuria, neutropenia, 
hypocomplementemia, IgA 
deficiency 
Hematuria, vasculitic rash, 
anemia, neutropenia 
Minor 
Neutropenia ( 
.Pruritic rash 


1,500/cu mm) 


Hypothyroidism 
No complications 


*No. positive/No. tested. 
*Propyithiouracil or methimazole. 


initial Goiter Size 


eee ORERE S 


>s 
Times 
Normal p* 


Months After 
Onset of 
Therapy, 

Mean (Range) 


WBC and/or 
Nucleohistone 
Fluorescence* 


22 (12-40) 

19 (13-26) 
4 (2-5) 

19 (9-37) 


10 
17 
22 
9 
37 
13 (1-40) 
3 wk 


(10 days- 
2 mo) 


6 (1-21) 


Mean dosage at discontinuation of medical therapy. 


patient had hematuria and arthritis. 
The arthritis resolved within 48 hours 
of changing from propylthiouracil to 
methimazole, and hematuria resolved 
six weeks later. 

In ten patients, a red, raised, prurit- 
ic rash developed while they were 
receiving propylthiouracil; in eight 
patients this was their only complica- 
tion (Table 3). Three continued to 
receive propylthiouracil, and in seven, 
propylthiouracil was discontinued and 
methimazole was given. In all cases, 
symptoms resolved within three 
weeks. 

Neutropenia occurred in 15 pa- 
tients, one of whom also had trisomy 
21. In ten patients, neutropenia was 
the only complication. Infection did 
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not occur in any patient with neutro- 
penia. In ten patients in whom eosino- 
philia developed, three had a pruritic 
rash and two had hepatitis. 

In 47 patients, serum ANA levels 
were determined prior to onset of 
antithyroid therapy. One patient with 
clinical evidence of SLE (arthritis, 
nephritis, and pericarditis) had posi- 
tive anti-DNA antibodies. Twelve pa- 
tients (25%) without clinical features 
of SLE had positive antibodies to 
nucleohistone and/or WBCs. Of the 15 
patients in whom major drug compli- 
cations developed, only three. were 
tested for serum ANA prior to the 
onset of therapy; one patient, in whom 
arthritis subsequently developed, had 
positive tests for serum ANA. After 


A 


Eosinophilia 
(> 750/cu mm)* 


Goiter Size at 
Conclusion of Therapy 


Mean Dosage at 
Time of 
Complication, 


mg/kg /Day7; 


Mean Initial 
Dosage, 
mg/kg/Day7j 





the onset of antithyroid therapy, 47 
patients were tested for the presence 
of ANA, and 20 (41%) had positive 
tests for antibodies to nucleohistone 
and/or WBCs. This incidence was not 
significantly different from the inci- 
dence of positive tests for serum ANA 
at the onset of therapy. Antibodies to 
nucleohistone and/or WBCs were 
present in all patients in whom colla- 
gen disease-like syndromes developed 
while they were receiving antithyroid 
therapy (P < .01 when compared with 
the presence of ANA in patients who 
did not have complications). The inci- 
dence of serum ANA, however, was 
not significantly increased in those 
patients in whom hepatitis, neutrope- 
nia, or a pruritic rash developed. 
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Seven patients were noncompliant, 
and hospitalization was required to 
achieve a euthyroid state prior to sub- 
total thyroidectomy. Patients in 
whom complications developed did not 
receive higher prescribed doses of 
antithyroid medication than did those 
without complications. 


Subtotal Thyroidectomy 


Results of Surgical Therapy (Table 
4).—Of the 78 patients who had subto- 
tal thyroidectomy, 67 (85%) were ren- 
dered free of hyperthyroidism, with a 
follow-up ranging from four to 132 
months (mean, 40 months). However, 
42 patients (54%) became clinically 
and chemically hypothyroid after sur- 
gery. Forty-one were hypothyroid 
within four months after surgery. In 
eight of the 42 hypothyroid patients, 
thyroid hormone replacement therapy 
was discontinued from one to four 
years after surgery (mean, two years), 
and all patients again became clinical- 
ly and chemically hypothyroid. In 
14% of the patients operated on be- 
fore 1964, hypothyroidism developed, 
whereas in 63% of the group operated 
on after 1964, hypothyroidism devel- 
oped (P < .025). » 

Four patients were given thyroid 
supplement immediately after sur- 
gery and have continued with this 
therapy; their postoperative status is 
uncertain. 

Twenty-five surgically treated pa- 
tients (32%) were euthyroid following 
surgery. Fifty percent of these pa- 
tients had transiently low serum T, 
and elevated TSH values in the first 
two months following surgery, but 
serum T, levels were normal, and the 
patients were clinically euthyroid. 
Elevated serum TSH values in these 
patients returned to normal within 
five to 44 months (mean, 18 months) 
after surgery. 

Hyperthyroidism recurred in seven 
patients ten to 60 months (mean, 30 
months) after surgery. In 14 patients 
operated on before 1964, the relapse 
rate was 21%, whereas in 64 patients 
operated on after 1964, the relapse 
rate was 6%. 

In a subgroup of patients for whom 
data were available, the significant 

factors affecting postsurgical out- 
` come were the weight of the thyroid 
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remnant and the total weight of the 
thyroid (Table 5). Patients with small- 
er remnants were at an increased risk 
for becoming hypothyroid, and pa- 
tients with large glands were at an 
increased risk for relapse. Additional 
analysis of the data revealed that five 
of 17 patients with a gland size 
greater than 60 g at the time of 
surgery relapsed, whereas only two of 
61 patients with a gland size less than 
60 g relapsed (P < .001). Serum anti- 
thyroglobulin titers, serum antithy- 
roid microsomal titers, and serum 
ANA levels to WBCs and nucleohis- 
tone did not significantly correlate 
with postsurgical outcome. 

Complications of Surgical Therapy 
(Table 6).—The serum calcium levels 
fell transiently to values less than 9 
mg/dL in 29 of 64 patients within the 
first 24 hours after surgery and 
returned to normal levels within four 
days (mean, two days). Symptomatic 
hypocalcemia occurred in six patients 
(8%) within the first 48 hours after 
surgery. They were treated with cal- 
cium supplement and vitamin D for 
one to 14 months (mean, 4.5 months) 
following surgery. These patients are 
now normocalcemic without therapy 
for 14 to 54 months. Permanent hypo- 
parathyroidism did not occur in any of 
the patients. 

In one patient, a postoperative 
wound hemorrhage developed that 
required reexploration. There were no 
recurrent laryngeal nerve injuries. 


COMMENT 


Hyperthyroidism is an autoimmune 
disease caused by stimulation o? the 
thyroid cell by one or more circulating 
thyroid-stimulating immunoglobu- 
lins.*!° Because present therapy is not 
specific for correction of this underly- 
ing immune defect, the goals of treat- 
ment are designed to reduce thyroid 
hormone production and thereby con- 


w 


Months of 
No. of Follow-up, 
ri Patients Mean (Range) 


/ ; à 
Table 4.—Results of Subtotal Thyroidectomy in 78 Patients 











trol the clinical manifestations of the 
disease. Conventional treatment mo- 
dalities include reduction of thyroid 
hormone synthesis by the use of drugs 
such as propylthiouracil and methima- 
zole, and ablation of the hyperthyroid 
gland by either subtotal thyroidecto- 
my or use of ''I. l 
Radioiodine treatment for hyper- 
thyroidism in children and adolescents 
has resulted in amelioration of clinical 
symptoms in over 98% of the 
patients.*!!!? Although ''I therapy is 
relatively inexpensive, simple, and 
effective, there are major drawbacks 
with this form of treatment in chil- 
dren. The incidence of posttreatment 
hypothyroidism in '"I-treated chil- 
dren approaches 80%, > and it has 
been recommended that an ablative 
dose of I be given that is sufficient 
to induce hypothyroidism in all chil- 
dren treated with ''I. If a nonablative 
‘317 dose is given, then the remaining 
viable thyroid cells are susceptible to 
neoplasia.'* Despite the evidence that 
hyperthyroid adults treated with ''I 
are probably not more susceptible to 
the development of leukemia and thy- 
roid cancer,'*:"* there is the possibility 
of an increased incidence of malig- 
nant neoplasms in children. Children 
appear to be more vulnerable to the 
carcinogenic effects of irradiation 
than are adults."® It is of concern to us 
that in 24 children previously de- 
scribed who received '*'I therapy, one 
patient was later found to have papil- 
lary carcinoma of the thyroid.: The 
final risk of malignant neoplasms in 
children and adolescents following 
iodine 131 treatment has not yet 
been established, since the average 
reported follow-up period has been 
less than two decades.*"! An increased 
incidence of birth defects in the 
offspring of '*"I-treated adolescents is 
also possible; however, in a study of 86 
offspring, there was no evidence of 
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Serum antibodies 
Antithyroglobulin titer > 1:16 


Antimicrosomal thyroid antibodies 


Positive antinuclear antibodies 
WBC 


Nucleohistone 


Estimated thyroid remnant weight 
Mean + SEM (g) 


No. of patients 


Total weight of thyroid 
Mean + SEM (g) 


No. of thyroids 





*No. positive /No. examined. 
TEstimated remnant weight plus weight of resected thyroid gland equals total weight. 





Not requiring therapy 
Requiring therapy < 3 mo 
Requiring therapy 3-14 mo 


gross genetic mutations.’ Since irra- 
diation can indyce sex-linked lethal 
mutations,'® a sex ratio study on 
offspring of irradiated mothers is still 
required to exclude the possible induc- 
tion of genetic mutations with "I 
treatment. Until such studies are com- 
pleted, we are reluctant to use ™'I as a 
primary mode of therapy. 

In our patients treated with anti- 
thyroid medication, remission was 
achieved in 18 (30%) of 60 patients, 
after a mean treatment period of 35 
months. This result is similar to the 
remission rates of 30% to 50% reported 
by others.'?:'7'8 In one of our patients, 
hypothyroidism developed two years 
after discontinuation of antithyroid 
medication, a finding that has been 
observed by others, ° and that is 
probably secondary to the concomi- 
tant thyroiditis present in most 
hyperthyroid glands.’ 

In the present study, the use of 
antithyroid drugs was associated with 
significant complications. Of 107 pa- 
tients initially treated with propyl- 
thiouracil, major toxic side effects 
developed in 14%, which included 
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Table 6.—Complications of Surgery 


Hypocaicemia (< 9 mg/dL) 35 10 (2-48) 


Permanent hypoparathyroidism i 
Recurrent laryngeal nerve injury 0 


Postoperative hemorrhage 
requiring reexploration 1 12 


` 


; Table 5.—Factors Affecting Surgical Outcome 


Euthyroid (E)* Hypothyroid (H)* Relapse (R)* P 
Exophthalmos at time of diagnosis 12/25 22/40 3/7 NS 


6/16 7/28 
14/15 16/21 
3/14 4/37 
5/15 12/37 
5.2 + 0.4 3.7 + 0.3 
25 40 
58 + 11 48 +5 















Onset After 
No. of Surgery, hr, 
Patients Mean (Range) 
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arthritis-, hepatitis-, and collagen dis- 
ease-like syndromes. An additional 
17% had minor complications such as 
neutropenia or a pruritic rash. The 
reported incidence of major complica- 
tions of antithyroid medication in 
children has ranged from 38% to 
40% .1-2-17.20 

Hematologie complications are of- 
ten noted after prolonged therapy, 
and toxicity appears to be a dose- 
related phenomenon.?'” In the pres- 
ent study, granulocytopenia and the 
major toxic drug reactions did not 
appear to be dose related. It should be 
noted, however, that the mean propyl- 
thiouracil dose prescribed for our 
patients was higher than that pre- 
scribed for patients at other centers 
that reported a lower incidence of 
complications.'” 

Another possible mechanism for 
these drug-associated complications 
may be related to the underlying 
autoimmune disease process present 
in hyperthyroidism. Prior to the onset 
of antithyroid therapy, 25% of our 
patients had ANAs, and one patient 
also had lupus nephritis and lupus 
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2/4 NS 

2/2 NS 

1/3 NS 

2/3 NS 
42+05 E >H(P < .05) 






6 
115 + 29 R>E(P< .05) 
6 R >H (P < .01) 









pericarditis. Other investigators- 
have observed hyperthyroidism in 
association with SLE or idiopathic 
thrombocytopenic purpura prior to the 
onset of antithyroid therapy. Once 
therapy is begun, it is possible that 
antithyroid drugs may act as antigens 
to initiate additional immune reac- 
tions in susceptible patients, causing 
arthritis, nephritis, hepatitis, neutro- 
penia, and pruritic rashes. 

In 78 patients who had subtotal 
thyroidectomy, clinical symptoms of 
hyperthyroidism weve ameliorated in 
85% of the patients. Nine percent of 
our surgically treated patients re- 
lapsed, and in 54%, hypothyroidism 
developed. The incidence of postsurgi- 
cal relapse and hypothyroidism in chil- 
dren has ranged from 4% to 10% and 
from 12% to 88%, respectively.*:**?? We 
confirmed the observation noted by 
others**** that leaving a smaller thy- 
roid remnant at the time of surgery 
results in a higher incidence of hypo- 
thyroidism. It is, therefore, important 
to consider the goals of the surgeon in 
judging the results of surgical thera- 
py. Since 1964, it has been the intent 
of our surgeon to leave a small thyroid 
remnant (1.5 to 2 g on each side) 
rather than risk recurrent hyperthy- 
roidism. 

Because hypothyroidism following 
surgery may be transient,” the inci- 
dence of postsurgical hypothyroidism 
in our patients may be falsely ele- 
vated, since most of the patients were 
started on treatment with thyroid 
replacement within three months of 
surgery. However, in eight of our 
patients in whom thyroid hormone 
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replacement therapy was discontin- 
ued one to four years after surgery, 
hypothyroidism was confirmed. The 
incidence of relapse following surgery 
in our patients may also be underesti- 
mated, since our patients were fol- 
lowed up for a mean of three years. As 
noted by others,” only long-term fol- 
low-up will detect all cases of 
relapse. 

In both medically and surgically 
treated patients, the initial size of the 
goiter was helpful in predicting the 
eventual outcome of treatment. In 
medically treated patients, both a 
goiter less than three times normal at 
the onset of therapy and a reduction 
in goiter size to less than two times 
normal at the conclusion of therapy 
were significantly correlated with 
successful medical management 
(P < .005). On the other hand, pa- 
tients with large goiters tended to 
relapse whether they were treated 
medically or surgically. In evaluating 
the accuracy of clinical assessment of 
goiter size, we confirmed the results 
of others*! that clinicians are accurate 
in estimating glands less than three 
times normal in size. 

At the time of the last study of 
Kogut et al® concerning the treatment 
of hyperthyroidism in a smaller group 
of patients than in the present study, 
they recommended subtotal thyroid- 
ectomy as the primary treatment for 
hyperthyroidism. In comparison with 
that study, the present study indicates 
a higher incidence of complications 
during” medical therapy (35% vs 0%) 
and a higher rate of postsurgical 
hypothyroidism (54% vs 8%). The 
relapse rate after discontinuation of 
medical therapy (27% in the former 
study and 22% in the present study) 
still remains higher than the relapse 
rate following subtotal thyroidectomy 
(17% in the former study and 9% in the 
present study). 

Our present recommendations for 
treatment of hyperthyroidism are 
based primarily on the predicted out- 
come of therapy using the initial 
assessment of goiter size. If the initial 
goiter is three or more times normal 
in size, we recommend that subtotal 
thyroidectomy be performed by an 
experienced and competent thyroid 
surgeon after  euthyroidism is 
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achieved with either propylthiouracil 
or methimazole. If the goiter appears 
to be greater than 60 g at the time of 
subtotal thyroidectomy, we recom- 
mend that a near-total thyroidectomy 
be performed, leaving only enough 
thyroid tissue to ensure parathyroid 
viability. We do not consider postsur- 
gical hypothyroidism a major compli- 
cation since it can be easily treated. 

If the initial goiter is less than three 
times normal in size, we suggest that 
the patient be treated with ether 
propylthiouracil or methimazole, and 
our data suggest that treatment 
should continue for at least two yzars. 
Although we have no direct evidence 
that drug-induced toxicity is dose 
dependent, we are presently using 
lower doses of antithyroid medication 
to determine if the incidence of major 
drug-related complications decreases. 
We recommend subtotal thyroidacto- 
my if the patient relapses after two to 
three years of medical therapy, if 
major drug-related complications oc- 
cur, or if the patient is not compliant 
in taking antithyroid medications. 
Regardless of treatment, each patient 
and his or her family must be made 
aware that hyperthyroidism requires 
lifelong surveillance. 

Barbara Silliman and Mirka Saha helped in the 
preparation of the manuscript, and the pediatric 
and surgical housestaff of Childrens Hospital of 


Los Angeles provided excellent care for the 
patients. 
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Children With Celiac Disease 


Mucosal Changes With Gluten-free Diets 


Small-Bowel Mucosa in Asymptomatic 
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@ Even though children with celiac dis- 
ease may appear to be progressing satis- 
factorily while taking gluten-free diets, 
dietary lapses and persisting mucosal 
abnormalities are common. Of 32 children 
with celiac disease proven by biopsy only 
ten kept regularly to their diet, and 11 
continued to ingest gluten regularly. De- 
spite satisfactory clinical progress, intes- 
tinal biopsy specimens obtained after at 
least one year of a gluten-free diet were 
markedly abnormal in eight and were 
normal in only 14 children. Laboratory 
criteria also failed to detect those with 
persisting mucosal abnormalities. The 
only way to ensure that the small-bowel 
mucosa returns to normal and remains so 
is by intestinal biopsy. 

(Am J Dis Child 1981;135:118-121) 


T eeliac disease, there is a perma- 
nent intolerance to dietary gluten 
as judged by changes in the small- 
bowel intestinal mucosa.’ Once the 
diagnosis of celiac disease is estab- 
lished and a gluten-free diet is com- 
menced, there is a gratifying im- 
provement in both general health and 
growth. In the early stages, mainte- 
nance of a strict diet is not usually 


difficult, but clinical experience sug- 


gests that children and parents have 
difficulty in keeping to this. 





For editorial comment see p 110. 





There is an increased susceptibility 
to malignancy in adults with celiac 
disease.** For example, Harris et al’ 
reported that malignant neoplasms of 
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the gastrointestinal (GI) tract (lym- 
phomas and carcinomas) occurred four 
times more frequently in males and 
twice as frequently in females with 
celiac disease as would be expected. 
Furthermore, they suggested’ that 
the incidence of malignancy may be 
reduced following prolonged gluten 
withdrawal. Subsequent work’ has 
confirmed the finding of an increased 
incidence of malignancy, but this has 
not confirmed that a gluten-free diet 
will prevent this complication. Howev- 
er, until this point has been settled, all 
children should be encouraged to 
adhere permanently to a strict gluten- 
free diet. 

Thirty-two children with estab- 
lished celiac disease underwent re- 
peated biopsy while taking their glu- 
ten-free diets to determine the state 
of their mucosa. At this time, full 
dietary evaluation of their gluten 
exclusion was also undertaken. 


PATIENTS AND METHODS 


Thirty-two children with celiac disease 
who were taking a gluten-free diet were 
studied. They had been referred from sev- 
en pediatricians in the Yorkshire, England, 
region, where facilities for jejunal biopsy 
were not available. None had been selected 
because of a poor clinical course. Each had a 
repeated biopsy and full dietary assess- 
ment by a dietician who was unaware of 
the biopsy result. At this time, various 
investigations were undertaken to see if 
any of the results could be used to predict 
the mucosal state at this particular time. 
The suspicion of celiac disease had been 
based on the clinical history and laboratory 
investigations, and the diagnosis was con- 
firmed by the results of intestinal biopsy. 
Twenty-four children had a biopsy at the 
time of the original diagnosis, and the 
remaining eight had a biopsy following a 
challenge with 10 g of gluten daily for six 


weeks. Those children who had normal 
biopsy specimens while taking a gluten- 
free diet were subsequently challenged in a 
similar manner, and all showed evidence of 
mucosal abnormalities. 

Of the 32 children, 18 were boys and 14 
were girls. Their mean age at the original 
diagnosis was 4.15 years (range, 6 months 
to 14.3 years). They had been taking a 
gluten-free diet for a mean of 3.66 years 
(range, 1.16 to 11 years). At the time of this 
biopsy, the mean age of the children was 
8.65 years (range, 2 to 16 years). 


Intestinal Biopsies 


These were obtained using a pediatric 
capsule, and the histological appearance 
was graded by one of us (M.K.M.) without 
prior knowledge of the dietary evaluation, 
as follows: grade 1, normal or minor abnor- 
malities (eg, increased cellularity, Fig 1); 
grade 2, mild to moderate partial villous 
atrophy (Fig 2); grade 3, severe partial 
villous atrophy (Fig 3); and grade 4, subto- 
tal villous atrophy (Fig 4). 


Dietary Assessment 


All of the children were seen, with their 
parents, by the dietician, who had no 
knowledge of the biopsy result. A dietary 
history was obtained, and the children 
were classified into the following three 
groups according to their degree of gluten 
withdrawal: group 1, those maintaining a 
strict gluten-free diet; group 2, those with 
minimal or infrequent lapses from their 
diet; and group 3, those whose gluten with- 
drawal was judged to be inadequate. 

A child was judged to be in group 3 if 
admitted lapses occurred at least once a 
week. Children in group 2 ingested gluten 
less frequently but at least twice a month. 
Due to wide variations in admitted lapses, 
it was not thought- possible to accurately 
assess the absolute amounts of gluten 
being ingested. 


Laboratory Investigations 


During the week before the biopsy, in 
addition to a routine blood cell count and 
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folate, and serum immunoglobulins and a 
one-hour xylose test were also performed. 


RESULTS 


All 32 children were well at the time 
of the study, and none admitted to 
symptoms on clinical inquiry. 


Intestinal Biopsies 


Of the 32 biopsy specimens, only 14 
were normal or mildly abnormal 
(grade 1), ten showed mild to moder- 
ate degrees of partial villous atrophy 
(grade 2), three showed severe partial 
villous atrophy (grade 3), and five 
showed subtotal villous atrophy 
(grade 4). 


Dietary Assessment 


Ten children kept to a strict gluten- 
free diet (group 1), 11 admitted to 
occasional lapses (group 2), and 11 had 
frequent lapses from their diets 
(group 3). While those in group 3 often 
ingested gluten-containing foods 
knowingly, those in group 2 usually 
did so inadvertently. Common exam- 
ples of admitted lapses were the con- 
tinued ingestion of ordinary biscuits, 
breads, sausages, and Yorkshire pud- 
dings. 


Mucosal Histological Findings 
and Dietary History 


Of ten children judged to have total 
gluten withdrawal, eight had normal 
biopsy specimens and two showed 
mild to moderate partial villous atro- 
phy (Table 1). It is likely, but cannot 
be proved, that the latter two contin- 
ued to ingest gluten, although the 
dieticién was unable to discover this. 
Two children had normal biopsy speci- 
mens despite inadequate gluten with- 
drawal. Subsequent gluten challenge 
resulted in subtotal villous atrophy in 
one child and severe partial villous 
atrophy in another child, thus con- 
firming the diagnosis of celiac dis- 
ease. 


Laboratory Investigations 


Thirty children had routine hemo- 
globin estimations (range, 10.4 to 14.9 
g/dL; mean, 12.4 g/dL). There was no 
relationship between the hemoglobin 
level and the mucosal state. Five chil- 
dren with subtotal villous atrophy had 
normal hemoglobin estimations. 

Serum and RBC Folate.—Serum fo- 


- late levels were estimated in 17 chil- 
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Fig 1.—Normal jejunal biopsy specimen (hematoxylin-eosin, original magnification 


x 250). 
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Fig 2.—Jejunal biopsy specimen with mild partial villous atrophy (hematoxylin-eosin, 
original magnification x 250). 


dren and RBC folate levels were esti- 
mated in 14 children. No child kad an 
abnormal serum folate level (normal 
range, 3 to 12 ug/L), although the 
lowest level (8.8 ug/L) occurred in a 
child with villous atrophy revealed on 
subsequent biopsy. Three children had 
abnormally low RBC folate levels 
(normal range, 160 to 320 ug/L, one 
had mild partial villous atrophy, one 
had severe partial villous atrophy, and 
one had subtotal villous atzophy. 
Another six children with abnormal 
biopsy specimens (four with mid and 
two with severe partial villous atro- 


phy) had levels within the normal 
range. 

Immunoglobulins.—Serum IgA, IgM, 
and IgG levels were estimated by 
radial immunodiffusion in 22 children. 
Nineteen had normal levels, one had a 
high IgA level, one had a low IgA 
level, and one had a high IgM level. 

One-Hour Blood Xylose Test.—A 
standard 5-g dose of xylose was given 
to 24 children irrespective of their 
weight. The levels at one hour that 
were greater than 1.33 mmole/L (20 
mg/dL) were taken as normal.* While 
only two of 11 children with normal 
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blood xylose levels, nine of the 13 with 
definite mucosal abnormalities had 
‘normal levels. 


Growth 


At the time of this biopsy, the 
height and weight of each child was 
plotted on percentile growth charts 
for British children. Table 2 gives the 
distribution of these children accord- 
ing to the status of their biopsy speci- 
men. 


COMMENT 
Height and Weight 


At the time of this biopsy, all 32 
children were clinically well, and none 
admitted to GI symptoms. Table 2 
gives the height and weight percent- 
iles of these children according to the 
status of their biopsy specimens. Six 
of the 13 children above the 50th per- 
centile for height and five of the 13 
children above the 50th percentile for 
weight had either partial or subtotal 
villous atrophy. In one of the two 
children whose height was above the 
90th percentile, the biopsy specimen 
showed a totally flat mucosa. Clearly, 
normal growth does not satisfactorily 
differentiate those who are and those 
who are not adhering to a strict glut- 
en-free diet. Similarly, short stature 
does not necessarily indicate that the 
mucosa is abnormal. Three of the nine 
children under the tenth percentile for 
height had normal biopsy specimens. 
In two children there may have been 
additional reasons for their short sta- 
ture. For example, one had pulmonary 
stenosis requiring valvotomy, and the 
other child came from a deprived 
home and had recurrent urinary tract 
infections. 


Diet Adherence 


Continued gluten ingestion, which 
is often inadvertent, is well recog- 
nized in adults. Hamilton and 
McNeill’ found that ten of 23 children 
with allegedly gluten-free diets had 
biopsy specimens typical of active 
celiac disease; Weir and Hourihane’ 
found that only five of ten teenage 
children continued with their diet at 
reassessment four to six years after 
the diagnosis. Conversely, Packer et 
al® found only two of 25 and Rolles et 
al’ found only two of ten children with 
abnormal biopsy specimens. Our study 
has shown that children commonly fail 
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Fig 3.—Jejunal biopsy specimen with severe partial villous atrophy (hematoxylin-eosin, 


Original magnification x 250). 
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Fig 4.—Jejunal biopsy specimen with subtotal villous atrophy (hematoxylin-eosin, 


original magnification x 250). 


to keep to a strict diet. Only ten of the 
32 children were adhering strictly to 
this diet (group 1), 11 had minor lapses 
(group 2), and 11 continued to take 
regular amounts of gluten-containing 
foods (group 3). Furthermore, only 14 
of the 32 jejunal biopsy specimens 
were normal, while in eight marked 
mucosal abnormalities were present. 
Although the jejunal mucosa in adults 
may not return to normal,” the fact 
that many children have a normal 
biopsy specimen during gluten exclu- 
sion suggests that persisting histolog- 
ical abnormalities are due to contin- 
ued gluten ingestion. Nine of the 11 in 


A 


dietary group 3 had marked mucosal 
abnormalities, while eight of the ten 
in dietary group 1 had a normal or 
virtually normal mucosa. Our results 
suggest (Table 1), as have those of 
other studies, that the degree of per- 
sisting mucosal abnormality is propor- 
tional to the amount of gluten 
ingested. 

The children in this study were 
referred from seven pediatricians, 
and so our results probably reflect the 
overall degree of gluten withdrawal 
that occurs in children attending gen- 
eral pediatric clinics in comparison 
with the findings from the more spe- 
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Table 1.—Relationship Between Mucosal Histology and Dietary Evaluation 


Histological Grade of Biopsy Specimen* 


2, 
na PVA 


t, Strict gluten-free diet 
2, Occasional lapses 
3, Frequent lapses 


No. of Subjects 





3, À 
serere PVA SVA 


*PVA indicates partial villous atrophy; SVA, subtotal villous atrophy. 


Table 2.—Height and Weight Percentiles of 32 Children According 
to Status of Biopsy Specimen 


Grade of 
Biopsy 


Specimen 


2 and 3, 
Partial villous 
atrophy 


4, Subtotal vil- 
lous atrophy 


cialized centers,*” where cases may in 
some way be selected. It was apparent 
that while in many cases dietary 
lapses were inadvertent, in others 
there was deliberate noncompliance. 

It is noteworthy that the dietician’s 
assessment of the adequacy of gluten 
withdrawal correlated with the even- 
tual mucosal stąte more accurately 
than any of our prebiopsy investiga- 
tions. Therefore, we recommend that 
continued liaison should be main- 
tained between the dietician and the 
family. The duration of gluten exclu- 
sion ‘lid not appear to be an important 
factor in determining whether the 
mucosą was normal. The mean dura- 
tion of a gluten-free diet in those with 
a normal biopsy specimen was 43 
months, and in those with persisting 
mucosal abnormalities it was 40 
months. 
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Folate Level 

Ideally, a clinician without facilities 
for regular biopsies requires £ test 
that will allow him to detect continued 
gluten ingestion. It is well recognized 
that serum folate levels are low in 
persons with untreated celiae dis- 
ease,'' and the finding of a level below 
3 ng/mL has been suggested as “the 
most useful single screening test for 
celiac disease.”’* In reassessing teen- 
age patients with celiac disease, Weir 
and Hourihane? found that serial 
serum folate levels were the best 
guide to whether these patients were 
keeping to their diets. However, in 
this study serum folate levels were 
normal in all of the children irrespec- 
tive of their mucosal state. Since 
serum folate levels may be affected by 
day-to-day variations, estimation of 
whole-blood folate levels has been sug- 
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gested as a better screening test." 
Ninety percent of the whole blood 
folate is contained in RBCs and is 


therefore a guide to the state of folate ` 


nutrition over the previous 120 days. 
In six children in our series with 
mucosal abnormalities, the RBC folate 
level was normal, and like others,'*® 
we doubt that this is as good a predic- 
tor of the mucosal state as was origi- 
nally suggested.’ 


Xylose Level 


Following gluten challenge, Rolles 
et al° found that where the one-hour 
xylose level was abnormal, the mucosa 
had relapsed. While a normal one-hour 
level was usually associated with a 
normal biopsy specimen, normal xy- 
lose absorption was also present in 
nine patients with definite mucosal 
changes. Although changes in serum 
immunoglobulin levels are recognized 
in cases of untreated celiac disease," 
only one of our patients with contin- 
ued gluten ingestion had an elevated 
serum IgA level and none had a low 
serum IgM level. 


Summary 


Clinical and laboratory criteria did 
not accurately detect those children 
with persistent mucosal abnormali- 
ties. The dietician will usually be able 
to detect continued gluten ingestion, 
but this assessment does not accurate- 
ly differentiate between those with 
mild or severe villous atrophy. If per- 
sistent mucosal damage is harmful 
over a long period, then the only way 
in which such children can be identi- 
fied will be by a jejunal biopsy. 
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‘Home Screening . 


for Urinary Tract Infections in Infants 


Martin F. Randolph, MD; C. John Hodson, FRCP, FRCR; Sally Woods, MS, CHA; John J. Redys; John B. Cope 


@ in a private practice, 200 parents 
were trained to collect and culture their 
infants’ urine at home and to interpret the 
culture after 24 hours of home incubation 
at room temperature (21 °C). Instruction 
was brief and confined to one office visit. 
On succeeding visits, every parent proved 
able to distinguish “nonsignificant” from 
“suspect” and “significant” bacteriuria. 
Subsequently, each of the parents 
screened his or her own infant for bacteri- 
uria on twọ occasions. Ninety percent of 
the 200 infants were in the “nonsignifi- 
cant” range of bacteriuria, 10% in the 
“suspect” or “significant” range. Urinary 
tract infection was detected in six infants 
(3%); only one infant showed an abnor- 
mality of the genitourinary tract. Home 
screening is simple, reliable, inexpensive, 
and well accepted by the parents. 

(Am J Dis Child 1981;135:122-125) 


j ii medical practice the need for a 
urine speciņen from an infant 
often arises.” All too frequently, an 
untrained parent cannot provide a 
suitable specimen for culture and 
analysis. In our private practice, we 
have had success in teaching parents 
not only to collect, but also to culture 
their infant’s urine at home.' Recent- 
ly, parents have asked us why they 
cannot learn to incubate and “read” 
their infant’s urine culture at home, 
since it is “always negative” or “rare- 
ly positive.” Given the low percent of 
positive results of culture of a normal 
infant’s urine, the request seemed 
reasonable.'“ 

We designed a study to test two 


From the Department of Pediatrics, Universi- 
ty of Connecticut Health Center, Farmington (Dr 
Randolph), the Department of Radiology, Yale 
University School of Medicine, New Haven, Conn 
(Dr Hodson), the Division of Laboratories, Con- 
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Redys), and the Department of Microbiology, 
Connecticut State Health Laboratories, Hartford 
(Mr Cope). Ms Woods is in private practice in 
Danbury, Conn. 
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possibilities on which reliable cultures 
at home could be based: (1) that maxi- 
mum growth of the three common 
uropathogens (Escherichia coli, Kleb- 
siella sp, and Proteus sp) can be 
achieved within 24 hours at tempera- 
tures normally maintained at home 
(21 to 24 °C) on a particular medium, 
and (2) that the parents can be readily 
taught to distinguish ‘“nonsignifi- 
cant” from “suspect” and “signifi- 
cant” bacteriuria on urine culture at 
home and report the results to their 
physician. 


SUBJECTS AND METHODS 


To screen an infant at home for bacteri- 
uria, three items were used: (1) a urine 
collector (U-Bag), (2) a culture kit (Detek- 
ta-Kit) containing CLED (cystine-lactose, 
electrolyte deficient) medium, and (3) a 
special inoculating swab that dispenses an 
amount of urine equivalent to that dis- 
pensed by a standard 0.01-mL loop (Fig 1). 
The use of these items by parents in a 
home-screening program was detailed in 
an earlier report.' In the present study, 
only a single medium, CLED, was used 
because the common urinary pathogens 
grow in an easily recognizable manner and 
overgrowth by spreading Proteus colonies 
is prevented.* Escherichia coli and Kleb- 
siella change the medium to yellow and 
Proteus to blue within 24 hours of incuba- 
tion when present in significant numbers 
(100,000 colonies [col]/mL). This color 
change was one of the ways parents 
assessed culture results. 

Cultures with a total colony count less 
than 50,000 col/mL were graded as “non- 
significant,” those with a count between 
50,000 and 100,000 col/mL as “suspect,” 
whereas those with counts greater than 
100,000 col/mL were regarded as showing 
“significant” bacteriuria. Urinary tract 
infection (UTI) was diagnosed when three 
successive paralleled cultures made in our 
office with MacConkey agar plates inocu- 
lated with a standard 0.01-mL loop showed 
counts in excess of 100,000 col/mL of urine 
and the organism was of the same species 
in each specimen.’ 


Laboratory Studies Preliminary 
_ to Home Screening 


Strains of E coli, Klebsiella sp, and Pro- 
teus sp isolated from patients with UTIs in 
our practice and speciated by the Laborato- 
ry Division of the Connecticut Department 
of Health Services were made into suspen- 
sions of varying densities to yield approxi- 
mate colony counts of 10,000, 30,000, 50,000, 
and 100,000. Kits were inoculated with 
these suspensions and incubated at five 
different temperatures, ranging from 18 to 
35 °C (64 to 95 °F). They were examined 
for growth and colony change after 12 
hours, then every six hours through 48 
hours. 

The study showed that in 24 hours, ade- 
quate growth of colonies occurred when the 
temperature was as low as 21 °C (69.5 °F), 
was delayed to 36 hours at 18 °C (64.1 °F), 
and was accelerated to approximately 18 
hours at 30 and 35 °C (86 and 95 °F, 
respectively). Kit color change was ob- 
served to be related t8 bacterial density 
and to incubation temperature and time. 
We noted that at conventional room tem- 
peratures of 21 to 24 °C (69.5 to 76 °F), a 
distinctive color change occurs in the 
medium with all three pathogens when 
present in numbers representative of sig- 
nificant bacteriuria (yellow with Æ coli and 
Klebsiella, blue with Proteus). This color 
change was delayed until 36 hourg in cul- 
tures with 50,000 col/mL, and did not occur 
at all in cultures of 10,000 col/mL even 
when incubated as long as 48 hours. 


Parent Instruction 


Parents were invited to cooperate in a 
home-based program to screen their 
infants for UTI. The majority, perhaps 60% 
of our parent population, had participated 
in earlier studies in our practice and were 
thus accustomed to screening procedures. 
On the first visit, the parent was briefly 
introduced to the concept of bacteriuria 
and then instructed in the interpretation 
of the kit culture, using a set of five kits 
that showed simulated urine cultures pre- 
pared from bacterial suspensions of vary- 
ing densities: kit 1 showed no growth; kit 2, 
10,000 col/mL; kit 3, 30,000 col/mL; kit 4, 
50,000 col/mL; and kit 5, 100,000 col/mL. 
The parent was asked to examine the kit 
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for color change and colony density and 
was further advised that only a diffuse, 
complete change to yellow or blue that 
involved the entire medium was signifi- 
cant. Colony density was determined by 
matching the kit to the colony density 
chart provided by the manufacturer (Fig 
2). They were shown that they could easily 
distinguish between kits 1, 2, and 3 (non- 
significant bacteriuria) and kits 4 and 5 
(suspect and significant bacteriuria). They 
were advised that kits 1 to 3 are not 
associated with a color change of medium, 
kit 4 infrequently shows a minimal color 
change, and kit 5 is consistently associated 
with a complete color change to yellow or 
blue. Kits 1, 2, and 3 showed urine with 
bacteria counts within normal limits, 
whereas kits 4 and 5 indicated that 
repeated urine cultures were needed to 
confirm or exclude UTI. After this brief 
period of instruction (normally five min- 
utes), the parent was asked to examine a 
full set of kits and to record impressions on 
a report card, which was filed with the 
infant’s records. Errors in a parent’s inter- 
pretation of the culture kits were dis- 
cussed. On the next routine visit (usually 
one month later), the parents were given a 
second set of kits to report on, but this time 
without formal instruction; again, misin- 
terpretations were discussed. 

Two hundred ten parents were in- 
structed. Their ability to distinguish non- 
significant from suspect and significant 
bacteriuria after these two sessions of 
instruction is given in Table 1. Categories 
correspond to the bacterial densities on 
test kits 1 through 5, noted earlier. 





In the first trial, 210 parents (100%) 
correctly identified categories 1 and 2, 90%, 
category 3, 80% category 4, and 97% catego- 
ry 5. The 10% error in category 3 was due to 
recording it as category 4, whereas in 
category 4 the 20% error was due to‘record- 
ing it as category 5. No one recorded 
category 4 as category 3. Of note is the fact 
that 3% of the parents confused category 5 
(confluent growth) with category 1 (no 
growth). Most important, where confusion 
arose between other categories and catego- 
ry 5, the parent consistently recognized 
category 5 by the solid color change `n the 
medium that represented significan= bac- 
teriuria. 

On the second reading of simulated cul- 
tures one to two months later, appreciable 
improvement in reading proficiency was 
shown by the parents, which suggests that 
the knowledge acquired by initial training 
had been retained (Table 1). We judged 
each parent to be ready to screen his or her 
own infant for bacteriuria. 


RESULTS 
Method 


Parents were instructed to eollect 
and culture their infants’ urine at 
home and to interpret the culture 
after 24 hours at room temperature 
(approximately 21 °C); furthermore, 
the culture kit and their written inter- 
pretation of the results were to be 
returned to the office laboratery on 
the day they were read. At least two 
cultures would be expected for each 





KIT COLONY DENSITY (CHECK ONE) 


infant, one after each of two routine 
visits one to two months apart. 


Study Population 


Boys and girls, well and unwell, 2 
weeks to 2 years of age, receiving 
routine care were admitted to the 
study. Their age and sex distribution 
is given in Table 2. 


Collection of the Urine 


Parents were instructed to bathe 
the baby prior to the office visit and 
not to use powder or ointment in the 
diaper area. In the office, a urine 
collecting bag was applied to the 
grossly clean, dry perineum of the boy 
or girl without previous skin prepara- 
tion. Parents were advised to return 
home directly and to check the urine 
collector every half hour until the 
baby voided. 


Home Culture 


Written instructions were provided 
for culture at home, as follows: 
Promptly after the baby voids, the 
specimen is cultured by the parent, 
using the kit and the swab. The entire 
cotton tip of the swab is immersed in 
the urine specimen and briefly al- 
lowed to drip before painting the 
entire surface of the*culture medium. 
The swab is then discarded, the kit is 
closed, and left on a shelf at room 
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Fig 1.—Materials for home screening: collection bag, culture kit, 


and inoculating swab. Fig 2.—Recording form used by parents when making kit exami- 


nation. Kits 1 to 5 represent increasing colony densities: 1, no 
growth; 2, 10,000/mL; 3, 30,000/mL; 4, 50,000/mL; and 5, 
100,000/mL. Kit color was also noted. 
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; Table 1.—Ability of 210 Parents to Read Simulated Cultures Prepared From 
Stock Cultures of Escherichia Coli, Klebsiella, and Proteus 


1st Trial, % 
Correctly Read 


2nd Trial, % 
Correctly Read 
———- __rrrr—rr————————————. 


—_—_  @A___ 
Growth, Colonies/mL Category* Growth Density Color Growth Density Color 



















*See Fig 2. 


| Table 2.—Age of Study Population 


Age, mo 
A E, 


0-6 6-12 


temperature (21 °C or greater) for 24 
hours. If examination at 24 hours 
proved to be inconvenient, the culture 
could be read at any hour up to 30 
hours’ incubation; ideally, room tem- 
perature could vary between 21 and 
24 °C. 

On return of the kit and completed 
form to the office, each parent was 
questioned with regard to key steps in 
the collection and culture of the voided 
specimen; eg, was the urine collection 
monitored every half hour until the 
baby. voided? Was there fecal soiling 
of the bag or urine specimen? Was the 
swab fully immersed in the specimen 
before plating the culture? Was the 
kit incubated for 24 hours at proper 
room temperature? The kit was then 
examined with the parent and the 
results of the culture discussed. 


First Home Screening 


Two hundred ten parents were 
admitted to the study. Ten parents 
(5%) subsequently left the program 
for the following reasons: three par- 
ents for transportation difficulties; 
two for disinterest in the program; 
and five for technical difficulties (two 
for specimen-bag failure and three for 
fecal soiling). 

Of 200 home-inoculated kits re- 
turned by the parents, 12 (6%) were 
unacceptable. In two instances, the 
parent failed to monitor the infant for 
voiding at half-hour intervals. Thus, 
the age of the voided specimen on 
culture was in question. Two parents 
delayed culture of the specimen 
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Boys, No. 70 30 10 0 110 
Girls, No. 61 20 7 2 90 





13-18 19-24 Total 






beyond one hour. The swab was used 
improperly by three parents, eg, one 
parent dipped the swab into the speci- 
men several times in inoculating the 
media, and two parents failed to inoc- 
ulate the entire surface of the 
medium. In three instances return of 
the kits for reading was delayed 
beyond 30 hours of incubation. Finally 
two kits were “incubated” in the re- 
frigerator! The parents in question 
readily corrected their errors and 
additional kits were used. 

Of the 200 kits returned, 180 (90%) 
were in categories 1, 2, and 3, repre- 
senting nonsignificant bacteriuria; 15 
(7.5%) were identified as category 4 
(suspect bacteriuria) and five (2.5%) as 
category 5 (significant bacteriuria) 
(Table 3). All parents correctly identi- 
fied nonsignificant bacteriuria. Of the 
15 parents with cultures in category 4, 
three (20%) confused category 4 with 
category 5 by colony count; however, 
when reminded of color change in the 
medium as a marker for category 5, all 
three parents recognized the absence 
of color change and correctly identi- 
fied the kits as category 4. Of the five 
parents with infants in category 5, 
one confused the confluent growth of 
category 5 with the “no growth” of 
category 1. However, the parent iden- 
tified color change in the medium 
with category 5. Thus, all parents 
were able to distinguish “significant” 
and “suspect” bacteriuria from “non- 
significant” bacteriuria. From the 20 
infants identified in categories 4 and 
5, repeated specimens were obtained 


for culture and the spun sediment was 
examined for bacteria and formed ele- 
ments. These results excluded UTI in 
15 infants. Five infants, two boys and 
three girls, showed persistent bacteri- 
uria and a diagnosis of UTI was 
made. 


Second Home Screening 


The second home screening took 
place one to two months after the first 
and involved the same population of 
parents and infants, except for the 
five infants detected with UTI in the 
first home screening. One hundred 
ninety-five kits were returned and all 
were suitable for interpretation. A 
total of 185 kits (94.9%) were correctly 
identified as being in categories 1 
through 3; eight (4.8%) were in catego- 
ry 4 and two (0.8%) in category 5. One 
of the eight kits in category 4 was 
misread by colony count as category 5; 
however, the absence of color change 
prompted the parents to designate it 
correctly as category 4. The two kits in 
category 5 were correctly read 
(Table 3). 

Repeated specimens for culture and 
examination of the spun sediment 
were obtained from all ten suspect 
infants. In nine infants, the repeated 
cultures were within normal limits. In 
one girl, UTI was diagnosed. 


Overall Results of Home Screening 


Six infants (3%) with UTI were 
identified; four were boys and two 
girls. Their ages ranged from 2 to 18 
months, with a mean of 7 months. The 
infecting organism in each case was E 
coli and was speciated at the State 
Health Laboratories. 

Treatment consisted in each case of 
administration of nitrofurantoin (Fu- 
radantin) (7/mg/kg/day) in four di- 
vided doses for ten days, followed by 
one daily dose (2/mg/kg/day) as pro- 
phylaxis for three months. This treat- 
ment resulted in prompt clearing of 
the infection within 48 hours and the 
maintenance of sterile urine through- 
out the period of prophylaxis. 

Diagnostic studies were limited to 
an intravenous pyelogram (IVP) and 
voiding cystourethrogram (VCU) in 
all six infected infants. The IVPs 
were normal in every case, as were the 
VCUs, with the exception of those in 
one infant, a 2-month-old boy who 
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Table 3.—Ability of 200 Parents to Distinguish Significant and 
Suspect Bacteriuria From Nonsignificant Bacteriuria on Home Culture 


1st Home Screening 
eee 
% Correctly 
Read 
-_ rw 


Density 
80/40 1 


Culture 
Kits, 
No./% 


Growth, 
Category* Colonies/mL 


1 No growth 


00 


2nd Home Screening 
-_e_ee cc) OO 
% Correctly 


Culture Read 


Kis, —— 
Color No./% Density Color 
100 72/36 100 100 


2 1-10,000 80/40 100 100 88,44 100 100 


3 10,000- 
50,000 


4 50,000- 
100,000 


5 > 100,000 
*See Fig 2. 


20/10 


15/7.5 
5/2.5 


showed grade 2 vesicoureteral reflux 
in an undilated right ureter. 


Follow-up 


The follow-up period for all six 
infected infants varied from four to 
six months at the time of writing. 
Each parent returned home-cultured 
kits and a urinary diary” on a monthly 
basis. During the three-month period 
of prophylaxis, the urine of all six 
infants remained sterile, but on ter- 
mination of prophylaxis two infants 
had recurrence of infection within one 
month (21 and 28 days). The reinfec- 
tions were asymptomatic except that 
the urinary diary on each recorded the 
presence of signs such as frequency, 
altered stream, prolonged voiding, ete. 
The organism in each reinfection was 
again E coli. 


COMMENT 


The fact that the common uropath- 
ogens E coli, Klebsiella, and Proteus 
will grow well at conventional room 
temperatures makes home-based in- 
cubation of urine cultures feasible. In 
our laboratory studies, we opted for a 
room temperature that would be easi- 
ly available in homes the year round 
and that would still support adequate 
growth of bacteria within 24 hours. 
Standardized cultures of all three 
organisms consistently reached full 
growth within 24 hours at 21 °C; at 
lower temperatures (18 °C) full 
growth was delayed 12 hours; at high- 
er temperatures (24 to 35 °C) full 
growth was evident within 18 hours 
and was reached as early as 12 hours 
at 30 to 35 °C. The program extended 
through the summer, autumn, and 
winter months, with outside tempera- 
tures ranging from 0 °C to higher 
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100 


80 
80 





100 30/15 100 109 


100 874 88 109 
100 2/1 100 100 


than 35 °C, but most parents could 
find a cool spot in the summer and a 
warm spot in the winter for incuba- 
tion purposes. In no case did further 
incubation in the office laboratory 
produce significant change in the 
urine culture. 

The goal of our home-screening pro- 
gram was to teach every parent to 
identify significant bacteriuria in 
their own infant. To this end, after 
brief instruction confined to a single 
office visit, virtually every parent in 
our program was able to distinguish 
nonsignificant from suspect and sig- 
nificant bacteriuria. Currently, in dis- 
pensing the kit and swab, we instruct 
our parents to call us if growth is in 
the suspect or significant range or if 
there is a color change in the medium. 
The kit is then returned for our exam- 
ination and, if warranted, repeated 
urine specimens are obtained for cul- 
ture and the spun sediments are 
examined for bacteria and formed ele- 
ments. Since, in a normal infant popu- 
lation, approximately 90% of all speci- 
mens are in the nonsignificant range, 
the calls we receive are few and they 
are usually valid; the kits the parents 
return for our inspection usually show 
suspect or significant bacteriuria. 

We attribute the success of our pro- 
gram to the simplicity of the method 
and to the natural concern every par- 
ent has for screening his or her own 
infant properly. It was noted earlier 
that the majority of our parents par- 
ticipated in previous screening pro- 
grams in our practice and were thus 
accustomed to the discipline of clinical 
research. This fact should not detract 
from the ease with which a home 
screening program can be incorpo- 
rated into a new practice. In practice, 
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a worthwhile clinical procedure cou- 


pled with conscientious pursuit by the ` 


physician should result in enthusiastic 
parent compliance in most cases. Par- 
ent enthusiasm for home screening is 
evident in the following results: (1) 
Few parents left the study out of 
disinterest or because they could not 
cope with the screening process. (2) 
More than 90% of the kits processed at 
home and returned for our inspection 
were properly inoculated and suitable 
for interpretation. (3) The rate of 
false-positive results for bacteriuria 
for both surveys was low, 7.5% and 4%. 
(4) Urinary tract infection was de- 
tected in six infants (8%) of the study 
population. This case-detection rate is 
in close agreement with estimates of 
UTI in similar studies in which urine 
cultures were processed in office or 
clinic laboratories (1% to 4%).!-37 

The natural history of UTI in infan- 
cy is not known well.*:*-"! This can only 
be resolved by diagnosis of the first 
UTI and by providing careful follow- 
up of the infant for recurring infec- 
tion and vesicoureteral reflux. In the 
framework of a private practice, home 
screening provides a practical ap- 
proach for routine urine cultures, 
hopefully before reflux and renal 


damage occurs. $ 
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Prospective Evaluation 


of Routine Admission Urinalyses 


Marcus C. Hermansen, MD, Frederic M. Blodgett, MD 


è Nine hundred fifty-four pediatric pa- 
tients admitted to our hospital had a “‘dip- 
stick” urinalysis. Glucosuria, hematuria, 
and proteinuria were found in 6.0%, 5.3%, 
and 2.5%, respectively. By requiring two 
urinalyses and by eliminating artifacts 
that fed to false-positive results, these 
rates declined to 0.9%, 2.2%, and 0.6%. A 
verbal “prompt” of the house staff was 
used to achieve a 95% follow-up rate. Four 
new diagnoses resulted from the effort: 
juvenile-onset diabetes mellitus, pelvic 
kidney, sickle cell trait, and asymptomatic 
bacteriuria. However, it is questionable as 
to whether any of these patients benefited. 
In addition, when specific screening crite- 
ria are applied, it is difficult to justify a 
routine screening urinalysis on every 
pediatric hospital admission. The cost of 
screening, diagnosis, and treatment was 
$3,671. Recommendations are given to 
those undertaking any hospital admission 
screening effort. 

(Am J Dis Child 1981;135:126-130) 
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o payahe is defined as “the pre- 
sumptive identification of unrec- 
ognized disease or defect by the appli- 
cation of tests, examinations, or other 
procedures that can be applied rap- 
idly.”" The pediatrician uses this con- 
cept as he participates in prenatal 
screening, neonatal metabolic screen- 
ing, well-child screening, school-entry 
screening, preoperative screening, 
and routine hospital admission screen- 
ing. 

Each site for the screening proce- 
dure has advantages and disadvan- 
tages. For example, hospital 
admission screening may improve 
laboratory efficiency.’ It is relatively 
inexpensive and may actually lower 
the cost and shorten the length of 
stay.‘ Hospital admissions may repre- 
sent “high-risk” persons, ° and may 
be the only means of entry into the 
health care provision system for some 
persons. Normal values may be estab- 
lished for individual patients’ and for 
populations.? And finally, better 
short-term follow-up evaluation may 
be obtained than with outpatient 
screening. 

Opponents of hospital admission 
screening argue that many laboratory 
information systems are inefficient 


and unreliable, and the laboratory 
itself will have to make substantial 
adjustments to meet the increased 
workload.’ Screening may increase 
the cost” without affecting the length 
of stay.*"! Hospitalized patients may 
not represent a high-risk group and, 
in fact, screening such patients pro- 
vides few new, useful diagnoses." 
There is frequently a duplication of 
efforts with repeated hospitalizations 
and between inpatient and outpatient 
screening. Physicians may be over- 
whelmed with unrequested data and, 
consequently, follow-up is often inad- 
equate.: 

Much needs to be learned about the 
routine screening of hospital admis- 
sions. This study was established to 
evaluate the benefits and costs of 
routine admission dipstick urinalyses. 
Emphasis is placed on determining 
the prevalence of glucosuria, hematu- 
ria, and proteinuria, and the effect of 
physician “prompting” to obtain opti- 
mal follow-up. A “prompt” consisted 
in a question such as “Do you know 
why your patient has hematuria?” or 
“Are you planning on reevaluating 
your patient’s proteinuria?” Prelimi- 
nary results of the study have been 
published." 
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No. of 
Patients 


Table 1.—Study Population 


No. of admissions 
Not eligible for the study 










Surgical service 387 
Known renal disease 46 
Evaluation of renal 
symptoms 19 
Evaluation of nonspe- 
cific symptoms 126 
No urinalysis obtained 21 
No. of admissions 
screened 





METHODS 


The study population consisted of 1,553 
children admitted to Milwaukee Children’s 
Hospital from February through June of 
1978 (Table 1). Patients admitted to the 
surgery service were excluded, as were the 
patients admitted for known renal disease 
and the patients admitted for evaluation of 
renal symptoms. Also excluded were 
patients with nonspecific symptoms for 
whom a urinalysis was believed to be a part 
of the diagnostic evaluation. The admit- 
ting diagnoses of these latter patients 
were as follows: fever (36 patients), rule 
out sepsis (32), failure to thrive (22), 
abdominal pain (13), abdominal trauma 
(12), and seizure with fever (11). Since the 
admitting diagnosis was used to exclude 
certain patients, some patients with known 
renal disease who Were admitted for unre- 
lated problems were not excluded from the 
study, eg, a patient with nephrotic syn- 
drome admitted because of trauma. 

Twenty-one patients did not have a uri- 
nalysis performed. Thirteen of these were 
hospitalized less than 24 hours, three died 
before the specimen was obtained, and five 
had no specimen collected for other rea- 
sons. °? 

At the start of the data collection, the 
house staff was informed that a study was 
under way “to evaluate the effectiveness 
of pediatric admission urinalyses.” In ac- 
cordance with the established hospital poli- 
cy, a request for a “routine urinalysis” was 
preprinted onto the physicians’ admitting 
orders. A dipstick urinalysis was per- 
formed by the laboratory on all admissions, 
and the results of these were reviewed 
between 12 and 36 hours after admission 
for the presence of glucosuria, hematuria, 
and proteinuria. These conditions were 
defined as 1+ or greater reactions to a 
dipstick indicator (Chemstrip 5). Immedi- 
ately after an investigator (M.C.H.) de- 
tected an abnormality, he began the chart 
review. If the chart revealed no indication 
of awareness of the abnormality on the 
part of the house staff or attending staff, 
the investigator brought the abnormality 
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Table 2.—Distribution of Abnormalities by Sex and Age 


« Total 
Eligible for study $75* 
No urinalysis obtained 
Normal urinalysis results 
Glucosuria 
Hematuria 
Proteinuria 
Proteinuria and hematuria 
Proteinuria and glucosuria 
Hematuria and glucosuria 


Proteinuria, hematuria, and glu- 
cosuria 


*Includes one patient with ambiguous genitalia. 


to the attention of the house staff with a 
prompt. Fewer than 10% of the abnormali- 
ties required physician prompting. Appro- 
priate follow-up of the abnormalities was 
then left to the discretion of the attending 
physicians. 

The chart was reviewed periodically 
until the abnormality could be classified in 
one of five ways: (1) associated with the 
present illness and predictable; (2) asso- 
ciated with another known medical condi- 
tion and predictable; (3) test repeated and 
finding became normal; (4) new diagnosis 
made; and (5) no follow-up. 

After the patient’s discharge, the chart 
was reviewed to determine the eosts in- 
curred as a result of the screening effort, 
including the cost of the urinalyses and 
follow-up laboratory tests, radiological pro- 
cedures, and medications. No attempt was 
made to evaluate the effect on length of 
hospital stay. 

The x? test was used in the statistical 
analyses. 


RESULTS 


The distribution of the screening 
results is summarized in Table 2. No 
abnormality demonstrated a statisti- 
cally significant difference when ana- 
lyzed by sex or age. 


Glucosuria 


Forty-eight patients (5.0% ef the 
screened population) were found to 
have glucosuria (Table 3). The abnor- 
malities in 34 of the patients were 
attributed to intravenous (IV) fluids, 
and about half of these were in 
patients with asthma, many of whom 
had also received epinephrine and/or 
steroids. Two patients were knewn to 
have diabetes and were admitted for 
unrelated problems. A 6-month-old 
infant, admitted for cervical adenitis, 





Sex Age 


rer 
F 0-6 mo 
417 335 


6 mo-4 yr 4 yr+ 


was discovered to have juvenile-onset 
diabetes mellitus, and was treated 
with insulin. 


Hematuria 


Of the 38 patients (4.0%) with hema- 
turia (Table 3), the result was predict- 
able in 18. Four of these patients were 
menstruating, three were recently 
anoxic, two were known to have sickle 
cell disease, two had posterior urethral 
valves, one was known to have thalas- 
semia, and one had recently under- 
gone a vesicostomy. Two patients 
were scheduled for outpatient evalua- 
tions but failed to kéep their appoint- 
ments. Two patients received new 
diagnoses. One was an infant with 
head trauma whose subsequent exam- 
ination demonstrated a pelvic kidney. 
The bleeding cleared spontaneously. 
The second patient was being evalu- 
ated for “dizzy spells.” Her hematuria 
was ultimately attributed to her sickle 
cell trait. 


Proteinuria 


Of the nine patients (0.9%) with 
proteinuria (Table 3), one was known 
to have nephrotic syndrome and four 
had fever as a cause of the problem. 
The urine findings returned to normal 
with resolution of the fever in each of 
the four. 


Proteinuria, Hematuria, and 
Glucosuria 


Proteinuria and Hematuria.—There 
were five patients who were men- 
struating and two who were recently 
anoxic within this group of eight 
patients (0.8%). The results of re- 
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Table 3.—Abnormalities in the Screening Urinalyses of 954 Pediatric Hospital Admissions 



















Proteinuria Proteinuria Hematuria Proteinuria, 
and and and Hematuria, and 
Glucosuria Hematuria Proteinuria Hematuria Glucosuria Glucosuria Glucosuria 
Associated with present 
iliness 34 6 4 2 4 1 2 
Previously known con- 
dition 2 7 1 5 p dsa — 
Repeated and normal 10 20 4 1 otha ia oF 
New diagnosis 1 2 sus ote a 1 maS 


No follow-up 1 3 sad sighs Te ry: 1 
false-positive results with the require- 
ment of two consecutive abnormal 
specimens, the rates decline to 0.9%, 
2.2%, and 0.6%. Except for the low 
prevalence of proteinuria, these rates 
are similar to those of nonhospitalized 


children.'®*:"® We speculate that the low 
prevalence of proteinuria may be due 


Table 4.—Costs of Screening, Diagnosis, and Treatment 


$ per Test No. of Tests 
(A) (B) 
Screening urinalyses 3.10 


Cost (A x B), $ 
2,958 


954 
Repeated urinalyses 3.10 83 257 
10 


Variable 103 
Variable 3 218 


Follow-up laboratory tests 
Radiological procedures 
Medications 


Total Cost 4% 


peated urinalysis were normal in one 
patient. 

Proteinuria and Glucosuria.— All four 
of these patients (0.4%) had fevers and 
were receiving intravenous (IV) 
fluids. 

Hematuria and Glucosuria.—One of 
these two patients (0.2%) was known 
to have sickle cell disease and was 
receiving IV fluids. The second pa- 
tient, also receiving IV fluids, was 
found to have an asymptomatic bacte- 
riuria. 

Proteinuria, Glucosuria, and Hematu- 
ria.—T wo of these patients (0.3%) were 
recently anoxic and receiving IV 
fluids, whereas the third died before 
follow-up data could be obtained. 


Costs 


The cost incurred by the patients is 
presented in Table 4. The cost of 
screening, diagnosis, and treatment 
was $3,671. Although prompting was 
required for few abnormalities, a sub- 
stantial amount of time was required 
to verify the follow-up information. 
This time requirement has not been 
incorporated into the costs. 


COMMENT 


To justify any screening effort, cer- 
tain criteria must be met: (1) the 
disease must have substantial inci- 
dence and/or prevalence; (2) the dis- 
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3,671 


ease must have substantial morbidity 
and/or mortality; (3) it must have an 
asymptomatic stage and treatment 
available at this stage; (4) there must 
be a screening test available that 
detects the disease during the asymp- 
tomatic stage; (5) treatment during 
the asymptomatic stage must have 
results superior to later treatment; (6) 
adequate follow-up data must be 
available; (7) the screening procedure 
must be cost effective. Considering 
these criteria, can we now justify 
screening pediatric admissions for 
glucosuria, hematuria, and protein- 
uria? 


Incidence and Prevalence 


The prevalence of glucosuria, hema- 
turia, and proteinuria, alone or in com- 
bination, was determined to be 6.0%, 
5.38%, and 2.5%. However, Dodge et al 
found that by requiring two or more 
abnormal urinalyses, the prevalence 
rates are significantly reduced.'® For 
example, by requiring two consecutive 
abnormal specimens, the rates become 
4.7%, 3.1%, and 2.0%. The prevalence is 
also reduced by eliminating false-posi- 
tive results. For example, if no sam- 
ples were collected while the patients 
were receiving IV fluids, menstruat- 
ing, or febrile, the prevalence rates 
would become 2.0%, 4.4%, and 1.2%. By 
combining the elimination of these 


to a lack of orthostatic proteinuria 
associated with the recumbent posi- 
tion of many hospitalized patients. 
There may be some conditions with 
low incidence rates that do benefit 
from early screening. For example, 
few people object to screening for 
congenital phenylketonuria, despite 
its relatively low incidence. Although 
the sample size in our study may not 
detect such rare diséases, the preva- 
lence rates of glucosuria, hematuria, 
and proteinuria would be altered little 
by the detection of such conditions. 


Morbidity and Mortality 


Although asymptomatic proteinuria 
and hematuria usually follow a benign 
course,'*'7'* Northway™® and West” 
have described many etiologic factors 
that are associated with significant 
morbidity and mortality. Also, if glu- 
cosuria progresses to juvenile-onset 
diabetes mellitus, the condition car- 
ries significant risks.” 

Although the purpose of this study 
was not to determine the prognosis of 
these conditions, we can speculate 
about the four patients with new diag- 
noses. There are obvious risks asso- 
ciated with juvenile diabetes. The 
future of the patient with the pelvic 
kidney, however, is uncertain, as an 
increased risk of infection and hyper- 
tension is only speculative.” The 
patient with sickle cell trait carries a 
slight risk when stressed with hypox- 
ia. However, these hypoxic conditions 
are relatively rare.” Asymptomatic 
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bacteriuria is associated with a small 
risk of chronic renal disease.'*:*4 


Treatable Asymptomatic Stage 


This criterion must be answered on 
a case-by-case situation, depending on 
the origin of the problem. For exam- 
ple, although juvenile-onset diabetes 
is treatable, the short asymptomatic 
period™ would require frequent 
screening of every child. This is 
impractical in our present health care 
system. In contrast, a pelvic kidney 
may be associated with a long asymp- 
tomatic stage, but no known treat- 
ment is available, hence there is little 
benefit to the patient. The other two 
cases, sickle cell trait and asympto- 
matic bacteriuria, have reasonably 
long asymptomatic stages and were 
treated with counseling and antibiot- 
ics, respectively. 


Screening Test Available 


Frankenburg has stated that selec- 
tion of screening tests should be based 
on acceptability, reliability, and valid- 
ity.” The simplicity, convenience, and 
lack of physical and psychological dis- 
comfort contribute to the widespread 
acceptability of dipstick indicators for 
urinalyses. Although few studies are 
available, North concludes that “on 
the whole, dipstick tests can probably 
be considered as reliable and accurate 
as the ‘routine procedures’ they are 
designed to replace.” The validity of 
a screening test is based on its sensi- 
tivity and specificity. Dodge found 
that “no urine specimens found to be 
negative by the impregnated strip 
were demonstrated to contain protein 
or red blood cells when tested by more 
precise method.” He also docu- 
mented excellent specificity in his 
asymptomatic population.” It thus 
appears that the urine dipstick pro- 
vides adequate acceptability, reliabili- 
ty, and validity. 


Early Treatment Is Better 


Again, this question must be an- 
swered on an individual basis, depend- 
ing on the origin of the abnormality. 
For example, while the ultimate prog- 
nosis of juvenile diabetes is not 
altered by early detection, an episode 
of ketoacidosis may be prevented. The 
patient with the pelvic kidney re- 
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ceived no treatment, and the value of. 
treatment for asymptomatic bacteriu- 
ria is controversial.”-?° Patients with 
sickle cell trait may benefit hy the 
avoidance of hypoxic conditions.” In 
addition, if they comprehend and use 
the appropriate genetic counseling 
before becoming sexually active, early 
counseling, and family planning may 
be of benefit. Unfortunately, mass 
sickle cell testing is often associated 
with misunderstanding about the im- 
portance of siekle cell trait among 
those tested.” This can lead te an 
inappropriate and irrational efforts at 
family planning.” 


Adequate Follow-up 


Many outpatient screening pro- 
grams have difficulty obtaining ade- 
quate follow-up data. Gutgesell found 
that 61% of patients with abnormal 
results of screening urinalyses failed 
to keep their follow-up appoint- 
ments.'® Dodge found that “36% of 
parents, despite considerable effort of 
the present study personnel, did not 
seek medical consultation one year or 
longer following notification” of the 
abnormality. 

Many hospital admission screening 
efforts also experience inadequate fol- 
low-up. Leonard found that “clinicians 
as a whole ordered very few extra 
investigations” when pediatric admis- 
sions had unexpectedly elevated cho- 
lesterol levels."' Belliveau et al found 
that 21.4% of multiphasic admission 
screening abnormalities were unex- 
pected and unexplained.’ Williamson 
et al found that only 11% of the abnor- 
malities received at least “minimal 
adequate responses.”?? 

The present study attempted to 
obtain optimal follow-up through the 
use of a verbal prompt to the physi- 
cians. Only five of the 112 abnormali- 
ties (4.5%) received inadequate follow- 
up. Of these, two patients failed a 
scheduled outpatient evaluation and 
one died before the follow-up data 
were obtained. 

Although few physicians required a 
prompt, the house staff’s awareness 
of the investigators’ desire for follow- 
up may have led to improvements. 
Thus the prompting, both directly and 
indirectly, resulted in satisfactory fol- 
low-up. 


Cost-Effectiveness 


In addition to the $3,671 cost of 
screening, diagnosis, and treatment, 
various other direct, indirect, and 
intangible costs should be consid- 
ered.’ Also, there was no evaluation 
of the length of stay of our patients. 
Studies have indicated that the length 
of stay is not affected by multiphasic 
admission screening.?""! 

Recently the Blue Cross and Blue 
Shield Associations recommended 
that their member plans cease reim- 
bursement for routine hospital admis- 
sion screening tests, including the 
urinalysis. However, physicians and 
hospital administrators may have dif- 
ficulties eliminating the routine 
screen due to federal and state regula- 
tions. Federal Conditions of Participa- 
tion for Hospitals require “at least a 
urinalysis and a hemoglobin or hema- 
tocrit,” although hospitals may seek 
waivers from the regulation. 


SUMMARY 


It is difficult to justify a routine 
dipstick urinalysis on every pediatric 
admission when specific screening cri- 
teria are applied. The prevalence of 
urinary abnormalities is probably no 
higher than in outpatient settings, 
hence this does not appear to be a 
high-risk group of patients. The prev- 
alence may be reduced by requiring 
two consecutive abnormal specimens 
and by eliminating known artifacts, 
eg, IV fluids, menstruation, and fever. 
Good follow-up data can be obtained 
by verbally prompting the physicians; 
however, the cost of screening, diag- 
nosis, and treatment may be substan- 
tial. 

The morbidity and mortality asso- 
ciated with the abnormality, the avail- 
ability and success of early treatment, 
and the length of the asymptomatic 
period all depend on the underlying 
cause of the abnormality. When these 
criteria are applied to the patients 
with new diagnoses that resulted 
from this study, there is some doubt as 
to whether any actually benefited. 

Finally, the following recommenda- 
tions are made to those undertaking 
hospital screening efforts: (1) obtain 
specimens when the chance of a false- 
positive result is least, eg, obtain uri- 
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nalyses when the patients are afeb- 
rile, not receiving IV fluids, and not 
menstruating; (2) realize that if a 
short hospitalization is anticipated, 
there is a substantial probability that 
no specimen will be obtained and that 
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When I am angry 
I am like thunder 
falling on water. 


When I am lonely 
I am like a baby bird 
with no one to talk to. 


When I am happy 
I am like a kangaroo 
beating up a lion. 


When I am mad 
I am like a bull 
kicking men in the stomach. 


`x 


follow-up may be inadequate; (3) 
establish ‘a system to prompt physi- 
cians toward adequate follow-up; (4) 
not all, patients should be screened (do 
not duplicate the previous screening 
tests the patient has received; if a 
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Feelings Alive 


When I am destructive 
I am like the Incredible Hulk 
with 1,600 more muscles. 


When I am excited 


I am like a baby robin 


going shopping for a new red chest. 


When I am filled up 
I am as mad as 
a locomotive. 


When I am exploring 
I am like Curious George 
and the five little monkeys with him. 


JERY WILSON (age 9) 


Submitted by Howard J. Bennett, MD, 
National Children’s Hospital Medical Center, Washington, DC. 
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When I am happy 
I am like a lark 
on glowing water. 


When I am furious 
I am like a lion 
that just pulled off his mane. 


When I am excited 
I feel like the 
Dukes of Hazzard. 


When I am happy 
I am like baby butterflies 
just glad they know how to fly. 
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Ultrasonography and Percutaneous 


Cholangiography in Children 
With Dilated Bile Ducts 


Report of Six Cases 


Pierre Douillet, MD; Francis Brunelle, MD; Pierre Chaumont, MD; Jacques Valayer, MD; Christine Sassoon, MD; Michel Odiévre, MD 


è Six children had dilation of intrahe- 
patic and extrahepatic bile ducts. The 
dilation was associated with or was sec- 
ondary to lithiasis in two patients, sponta- 
neous bile duct perforation in two others, 
and an abnormal pancreaticobiliary junc- 
tion in the last two. All the children were 
screened by ultrasonography; five were 
subsequently examined by percutaneous 
transhepatic cholangiography. Ultraso- 
nography permits rapid detection of bile 
duct dilation, while percutaneous cholan- 
giography aids in the choice of the surgi- 
cal procedure by locating the site of 
obstruction and sometimes disclosing the 
cause of obstructive jaundice. 

(Am J Dis Child 3981;135:131-133) 
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primary aim of investigation of 
cholestasis in children is early 
identification of surgically curable 
disorders such as choledochal cyst and 
spontaneous bile duct perforation. 
Since an accurate preoperative diag- 
nosis is a prerequisite for good surgi- 
eal results, various procedures nave 
been devised recently with this geal in 
mind. Ultrasonography and percuta- 
neous transhepatic cholangiography 
(PTC) have been evaluated in adults,’ 
but not yet in children since cases of 
obstructive jaundice with dilated bile 
ducts are uncommon at this age. This 
report describes our experience with 
both procedures in six children. 


PATIENTS AND METHODS 


Six children, aged 6 months to 5'2 years, 
were admitted because of a history of 
jaundice and/or abdominal pain. Clinical 
history and pertinent clinical and laberato- 
ry findings at admission are given in the 
Table. The six patients were promptly 
screened by ultrasonography, and five sub- 


sequently underwent PTC just prior to 
surgery. The dilated bile ducts of the 
remaining patient (patient 1) were only 
opacified intraoperatively. 

Ultrasonography was performed with a 
gray-scale contact scanner; transducers of 
3.5 and 5.0 MHz were used. Two main 
scanning planes were particularly studied, 
as defined by Weill*: (1) an oblique sagittal 
view along the portal vein axis, and (2) an 
oblique recurrent view scanning the portal 
division area. 

Percutaneous transhepatic cholangiog- 
raphy was performed in the radiology 
department with the patient under general 
anesthesia and with the use of a thin- 
walled, 22-gauge, 15-cm Chiba needle. The 
needle was inserted under fluoroscopic con- 
trol; when a bile duct was entered, contrast 
material was injected after aspirating bile 
for biochemical and bacterial examina- 
tions.*~° 


RESULTS 
Ultrasonography 


A tubular structure, lying anterior- 
ly to the portal vein, was easily identi- 
fied in all six children. Its diameter 


Bile Duct Dilation in Children 


Findings at Admission 


LS N, 


Clinical History 
(No. of Episodes) 


Jaundice and acholic 
stools (3) 

Jaundice, acholic stools, 
and abdominal pain (3) 

Jaundice (1) 

Jaundice and acholic 
stools (1) 

Jaundice and acholic 
stools (1) 


Recurrent abdominal 
pain and jaundice (1) 


-~ Patient 


Am J Dis Child—Vol 135, Feb 1981 


6 mo 
30 mo 


5 mo 
5 mo 


5% yr 


Serum 
Bilirubin, 
mg/dL 


Clinical 
Findings 


Hepatomegaly 


Hepatomegaly 


Hepatosplenomegaly 
Hepatosplenomegaly 


4 yr Jaundice and hepato- 


megaly 
Abdominal pain and 
jaundice 


Phosphatase, 


Serum 
Serum Bile 
Cholesterol, Acids, 
mg/dL nmole/mL 


Serum 
Alkaline 


IU/mL 
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Fig 1.—Patient 1. Ultrasonogram, oblique sagittal view. Tubular 
structure corresponding to dilated common bile duct (CBD) lies 
anteriorly to portal vein (PV) (shotgun sign). Inferior vena cava 


(IVC) is visible posteriorly. 


Fig 2.—Patient 2. Ultrasonogram, oblique recurrent view. Tubular 
structure Corresponding to dilated bile duct division (BDD) ante- 
rior to portal vein division (PVD) is easily demonstrated. 





Fig 3.—Patient 2. Percutaneous transhepatic cholangiogram. 
Enlarged common bile duct (CBD) is seen; its junction with 
pancreatic duct (pd) is followed by long common channel (cc) 


draining into duodenum (d). 


was approximately the same as that of 
the portal vein, except in patients 3 
and 6, in whom it was definitely larger 
(Fig 1). Oblique recurrent scans dem- 
onstrated a tubular structure anterior 
to the portal vein division (Fig 2). 
Several tubular structures extending 
toward the periphery of the liver were 
seen in patient 6. The gallbladder was 
seen only in patients 3 and 6, in whom 
it was of normal size. 


Percutaneous Transhepatic 
Cholangiography 


This procedure demonstrated the 
existence of an enlarged intrahepatic 
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biliary tree in the five patients exam- 
ined. It was also successful in locating 
the site of obstruction. A stenosis of 
the common duct at the junction with 
the pancreatic duct was observed in 
patients 2 and 6. It was associated in 
both cases with an anomalous variant 
of the pancreaticobiliary system in 
which a long common channel drained 
into the duodenum (Fig 3). In patient 
3, this examination demonstrated a 
large common hepatic duct proximal 
to a stenosis located at the midportion 
of the extrahepatic biliary tree (Fig 
4): the distal common duct entered the 
duodenum normally. Inflammatory 


Fig 4.—Patient 3. Percutaneous transhepatic cholangiogram. 
Large common hepatic duct (CHD) is seen proximal to stenosis 
located at midportion of extrahepatic biliary tree. 


changes of the wall of the junction of 
the cystic and hepatic ducts were iden- 
tified at surgery. Discovery of an 
adjacent cavity suggested that spon- 
taneous bile duct perforation had pre- 
ceded stenosis. A similar cholangio- 
graphic appearance was observed in 
patient 4, in whom the experience 
gained from patient 3 permitted the 
accurate preoperative diagnosis of 
spontaneous bile duct perforation to 
be made. Cholangiography showed an 
enlarged common duct in patient 5, 
with an abnormally high choledocho- 
pancreatic ductal junction and a stone 
in Vater’s ampulla that was confirmed 
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at surgery. 

Percutaneous transhepatic cholan- 
giography was not performed in 
patient 1; operative cholangiography 
through the gallbladder displayed 
intrahepatic and extrahepatic bile 
duct dilation proximal to an obstruc- 
tive lithiasis of the distal common 
duct. j 


COMMENT 


Normal-sized intrahepatic bile 
ducts in adults are usually not visible 
on ultrasonography.’ The common 
hepatic and proximal common bile 
ducts are seen as a tubular structure 
lying close to the portal vein’; their 
normal caliber is at most 6 to 8 mm,’”* 
which makes them narrower than the 
portal vein. The ultrasonic appear- 
ance of dilated bile ducts is character- 
istic and has been well analyzed.*:'°"" 
A normal bile duct can be distin- 
guished from the hepatic artery when 
technical experience is sufficient or 
with the use of real-time scanning." 
Using these criteria, an overall accu- 
racy of 93% to 97% has been achieved 
in the differentiation of medical and 
surgical jaundice in adults." At 
birth, the size of the extrahepatic bile 
duct is 900 um and usually less than 1.2 
mm.” The maximal internal diameter 
of the common bile duct has been 
measured on 85 normal cholangio- 
grams of children between the ages of 
1 and 14 years; there was a close 
relationship between the bile duct 
width and the age, the mean diameter 
ranging from 2 to 4 mm." 

To our knowledge, no ultrasonic bil- 
iary investigations have been success- 
fully performed in children, with the 
exception of cases of choledochal 
cysts. This is probably explained by 
the rarity of cholestasis with bile duct 
dilation at this age.'* Our six cases 
were discovered during this last year 
among a highly selected group of 54 
children with prolonged cholestasis, 
including three patients with chole- 
dochal cysts. While normal extrahe- 
patie bile ducts are rarely visible. in 
young children, when they are dilated 
they take on an ultrasonic “shotgun” 
or “parallel channel” appearance, as 
previously described in adults.'™'° This 
was easily confirmed in our six 
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patients although ultrasonography , 


failed to pinpoint the site and cause of 
obstruction. A stone in the distal com- 
mon bile duct of patients 1, 5, and 6 
was probably obscured by overlying 
bowel gas. It must be noted that the 
anomalous dilated pancreaticobiliary 
system seen on the cholangiograms of 
patients 5 and 6 was, in fact, missed 
on first reading of the ultrasonogram 
of patient 5. In our opinion, ultraso- 
nography—a simple, safe, and innoc- 
uous procedure—should be performed 
as a preliminary screening technique 
in all children with unexplained cho- 
lestasis; it permits rapid detection of 
choledochal cysts and more unusual 
disorders associated with dilated bile 
ducts. The usefulness of procedures 
such as PTC when dilated bile ducts 
have been detected remains under dis- 
cussion in adults.’ There are few 
descriptions of this technique in chil- 
dren in whom it has been performed 
essentially to visualize the pattern of 
intrahepatic bile ducts and lymphatics 
associated with extrahepatic biliary 
atresia.*°-? Dilated intrahepatic bile 
ducts have thus been observed in only 
three children aged 4 to 13 years, in 
two others aged 3% years and 30 
months,” and in one 15-year-old ado- 
lescent.”* 

The site of obstruction and the 
extent of dilation were easily detected 
by PTC in our five patients; the proce- 
dure unquestionably helped in making 
the surgical decision. Interestingly, 
PTC also demonstrated an obstruction 
at the midportion of the extrahepatic 
biliary tract in patients 3 and 4, the 
youngest of this series. Such a finding 
at this unusual site should, we believe, 
now be taken to indicate stenosis that 
developed after spontaneous bile duct 
perforation.” Despite the advan- 
tages of this procedure, however, the 
potential risk of infection and bile 
leakage must be kept in mind. Patient 
6 had an acute episode of cholangitis a 
few hours after PTC, and bile culture 
yielded Streptococcus faecalis. We 
therefore propose that more experi- 
ence be obtained before PTC is recom- 
mended as a preoperative investiga- 
tion when dilated bile ducts have been 
detected in children. When indicated, 
it is advisable to perform it just prior 
to surgery. 
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l- Use of y-Glutamyl Transpeptidase 


in the Diagnosis of Biliary Atresia 


Kelly Wright, MD, Dennis L. Christie, MD 


e A simple, nonsurgical means of dif- 
ferentiating biliary atresia (BA) from neo- 
natal hepatitis has remained elusive. To 
determine its diagnostic usefulness, se- 
rum y-glutamyl transpeptidase (GGTP) 
levels were measured prospectively in 17 
infants (aged 5 to 16 weeks) admitted 
consecutively to rule out BA. Seven 
patients were found to have BA, seven had 
neonatal hepatitis (NH), and three had 
a,-antitrypsin (A,A) deficiency. The mean 
maximal GGTP level in those patients with 
NH (183 + 54 IU/L) was significantly low- 
er than that found in patients with BA 
(760 + 492 IU/L) or AA deficiency 
(1,725 + 921 IU/L). In the 14 patients 
without A,A deficiency, a serum GGTP 
level greater than 300 IU/L correctly iden- 
tified six of seven patients with BA, while a 
GGTP level less than 300 IU/L correctly 
identified seven of seven patients with 
NH, although including one false-negative 
finding, in a patient with choledochal cyst 
and BA. 

(Am J Dis Child 1981;135:134-136) 


simple, nonsurgical means of dif- 
ferentiating biliary atresia from 
neonatal hepatitis (NH) has remained 
elusive. Measurements of serum bile 
acid patterns, lipoprotein X, hydrogen 
peroxide hemolysis, and a-fetoprotein 
have not proved uniformly helpful.’ 
More recently, the procedure of col- 
lecting a 24-hour sample of duodenal 
fluid has appeared promising.’ During 
the past 27 months, we have measured 
serum y-glutamyl transpeptidase 
(GGTP) levels prospectively in 17 con- 
secutive patients admitted to Chil- 
dren’s Orthopedic Hospital and Medi- 
cal Center (COHMC), Seattle, for eval- 
uation of possibly biliary atresia. 


PATIENTS AND METHODS 


From August 1977 to November 1979, 17 
term infants (ten male, seven female) with 
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a mean age of 9.2 weeks (range, 5 to 16 
weeks) were admitted to COHMC with 
possible biliary atresia, Examinations done 
at the discretion of the attending physician 
and house staff included serum GGTP (A- 
Gent GGTP Test)’; rose Bengal sodium I 
131 scan‘; total and direct bilirubin (17/17); 
alkaline phosphatase; a,-antitrypsin, acute 
serology for toxoplasmosis, rubella, eyto- 
megalovirus, herpes, and syphilis 
(TORCHES) and viral cultures (herpes, 
rubella, cytomegalovirus, enterovirus, ade- 
novirus, and myxovirus) (15/17); liver biop- 
sy (14/17); hepatitis B surface antigen; 
urine metabolic screen (ferric chloride, 2,4- 
dinitrophenylhydrazine, cetyltrimethyl- 
ammoniumbromide, copper reduction, and 
thin-layer amino acid chromatography); 
SGPT (13/17), SGOT, and sweat chloride 
(11/17); laparotomy (with cholangiogram 
where feasible) (9/17); and abdominal 
ultrasound examination (8/17). For the 
purposes of statistical comparison, age at 
diagnosis and peak values of GGTP, SGOT, 
SGPT, alkaline phosphatase, and total and 
direct serum bilirubin obtained up to the 
time of diagnosis were averaged for each 
group. Statistical significance of results 
was determined using Student’s t test. 


RESULTS 


Seven patients in group 1, on the 
basis of laparotomy, cholangiogram, 
and open liver biopsy, were found to 
have anatomic extrahepatic biliary 
obstruction and were diagnosed as 
having biliary atresia (Table). Six had 
a hepatic portoenterostomy. One of 
the two patients with the additional 
diagnosis of choledochal cyst had a 
choledochojejunostomy. Postoperative 
bile flow was determined in five of 
seven patients. The seven patients in 
group 2 were diagnosed as having NH 
on the basis of unequivocal biliary 
patency demonstrated by rose Bengal 
scan in five patients and operative 
cholangiograms in the remaining two 
patients. Four patients in group 2 
(two with and two without laparoto- 
my) had liver biopsy specimens consis- 
tent with a diagnosis of NH. The three 
patients in group 3 had a,-antitrypsin 
(A,A) deficiency, all with confirmato- 
ry biopsy specimens and biliary paten- 


cy by rose Bengal scan. 
The Figure depicts the results of 
serial GGTP determinations in our 17 


patients up to the time of definitive 


diagnosis. Of note are the following: 
(1) the relatively high GGTP levels in 
patients with biliary atresia or A,A 
deficiency compared with those with 
NH; (2) the persistently high (cases 1 
and 4) or rapidly increasing (cases 2, 3, 
and 5) GGTP levels in biliary atresia; 
and (3) the persistently low or declin- 
ing GGTP levels in patients with 
NH. 

The mean (+SD) peak preoperative 
GGTP of those patients in group 1 
(biliary atresia; 760 + 492 IU/L; 
range, 237 to 1,441 IU/L) and group 3 
(A,A deficiency; 1,725 + 921 IU/L; 
range, 869 to 2,700 IU/L) was signifi- 
cantly higher than that of group 2 
(NH; 183 + 54 IU/L; range, 106 to 251 
IU/L) (P < .005 and P < .01, respec- 
tively). The mean GGTP level of group 
1 was not significantly different from 
that of group 3. No significant inter- 
group differences were found compar- 
ing age at diagnosis or peak levels of 
SGOT, SGPT, alkaline phosphatase, or 
total serum bilirubin, although the 
direct serum bilirubin level in those 
with biliary atresia (5.2 + 1.1 mg/dL) 
was significantly higher than in those 
with A,A deficiency (2.7 + 1.5 mg/dL; 
P< .025). 

Of those patients tested, none had 
evidence of galactosemia, tyrosinosis, 
cystic fibrosis, or congenital or ac- 
quired TORCHES, hepatitis B, or oth- 
er viral infection. Abdominal scans 
revealed decreased hepatic excretion 
of rose Bengal sodium I 131 consistent 
with extrahepatic biliary obstruction 
in six of seven patients with biliary 
atresia and two of seven patients with 
NH. Ultrasonography correctly iden- 
tified a normal gallbladder in four of 
four patients with NH, absence there- 
of in two of four patients with biliary 
atresia, and choledochal cysts in the 
remaining two patients with biliary 
atresia. 
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Postoperative (mean, seven weeks) 
GGTP levels were obtained in five of 
seven patients with biliary atresia, 
four of whom had restoration of bile 
flow. The mean preoperative and post- 
operative GGTP levels calculated for 
these five patients were 905 + 492 
IU/L and 512 + 304 IU/L, respective- 
ly. Using the paired t test, this postop- 
erative decline was significant 
(P < .01). 


COMMENT 


y-Glutamyl transpeptidase is an 
enzyme that catalyzes the transfer of 
y-glutamyl moieties from donor pep- 
tides to other suitable acceptor pep- 
tides and L-amino acids. Its clinical 
usefulness in the evaluation of liver 
disease was first described by Polish 
investigators who reported elevations 
of serum GGTP levels in adults with 
viral and chronic hepatitis, obstruc- 
tive jaundice, biliary cirrhosis, and 
hepatic neoplasms.’ However, GGTP 
activity is detectable in renal tubular 
cells, jejunal epithelium, seminal vesi- 
cles, choroid plexus of brain, spleen, 
pancreas, and lung, as well as in intra- 
hepatic bile ducts and hepatocytes.° 
Elevations in serum levels have subse- 
quently been noted in a variety of 
disease states, ineluding chronic renal 
failure and nephrotic syndrome,’ pri- 
mary and metastatic tumors of brain 
and kidney,* diabetes mellitus, pan- 
creatitis, myocardial infarction, con- 
gestive heart failure, cerebrovascular 
accidents, chronic obstructive pulmo- 
nary disease,’ myotonic dystrophy," 
patients receiving chronic anticonvul- 
sants and anticoagulants, and other 
diseases of the hepatobiliary system 
(alcoholic cirrhosis and cholestasis). 

Published experience with GGTP in 
infants is limited. Shore et al” 
reported a mean GGTP level of 
45 + 51 IU/L (range, 4 to 261 IU/L) in 
82 healthy term infants (aged 9 hours 
to 11 days). The mean GGTP value in 
106 patients aged 2 months to 15 years 
was 12.6 + 7.5 IU/L (range, 2.8 to 36.6 
IU/L), with an adult upper limit of 
normal of 34 IU/L. Bakker et al 
measured serial GGTP levels up to 
eight weeks post partum in 31 healthy 
low-birth-weight infants (range, 950 
to 2,670 g), many of whom showed 
unpredictable transient elevations of 
GGTP level, but none higher than 150 
IU/L. In both of the aforementioned 
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Serial serum y-glutamy transpeptidase (GGTP) levels mea- 
sured in 17 infants with suspected biliary atresia. Circle 
represents biliary atresia, cases 1 to 7; triangle, neonatal 
hepatitis, cases 8 to 14; and square, a,-antitrypsin deficiency, 
cases 15 to 17. In patiant 17 (not shown), GGTP level was 
2,700 IU/L. Normal serm GGTP levels in our laboratory for 
infants less than 3 morths of age is 0 to 120 IU/L. Above 3 
months of age, normal GGTP level is 5 to 65 IU/L (male) and 5 


to 35 IU/L (female). 
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series, GGTP values equal to or lewer 
than healthy adult normal values were 
achieved by 2 to 3 months of age. 
Cohen and McNamara described 
GGTP elevations in 41 children and 
adolescents with either inflammatory 
or cirrhotic liver disease. Ir 14 
patients with cirrhosis, including sev- 
en with biliary atresia, mean serum 
GGTP levels of approximately 12 
times normal were reported. Other 
investigators have used serum and 
cord GGTP values as predictors of 
maximal serum indirect bilirubin lev- 
els in newborn infants." Sveger'’ 
has described serum GGTP elevations 
in infants with A,A deficiency having 
the protease inhibitor type Z pheno- 
type. Seven such infants with pro- 
longed obstructive jaundice had a 
median GGTP level of 640 IU/L 
(range, 258 to 2,850 IU/L). 

Our preliminary data suggest that 
serum GGTP values may be of tse in 
the differential diagnosis of anatomic 
biliary obstruction. In the 14 patients 
without A,A deficiency, a peak GGTP 
level higher than 300 IU/L correctly 
identified six of seven with biliary 
atresia, while a GGTP level lower than 
300 IU/L correctly identified seven of 


Age (weeks) 





seven with NH. Importantly, one 
false-negative finding was recorded 
in a patient with biliary atresia and 
choledochal cyst diagnosed at 6 weeks 
of age; the preoperative GGTP level 
was 237 IU/L. 

The origins of the excessively high 
GGTP levels in our patients with bilia- 
ry atresia and A,A deficiency remain 
unclear. Extensive bile duct prolifer- 
ation shown histologically in these 
cases may provide an anatomic sub- 
strate for these enzyme elevations. 
For those patients with A,A deficien- 
cy, the high GGTP value might also 
reflect the hepatotoxic effect of non- 
inactivated proteolytic enzymes re- 
leased from intrahepatic granulocytes 
and macrophages. In biliary atresia, 
anatomic obstruction of the biliary 
tract may in part be causative, as 
suggested by (1) the postoperative 
decline following the attempted surgi- 
cal restoration of bile flow, and (2) 
GGTP elevations obtained in rats and 
guinea pigs subjected to experimental 
bile duct ligations,’’*° attributed to 
possible solubilization of membrane- 
bound GGTP by the resultant intrahe- 
patic bile salt accumulation. Severe 
cholestasis itself seems insufficient to 
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Diagnostic Data From 17 Infants With Suspected Biliary Atresia 









Alkaline Base 
Case/ Peamine GGTP, SGOT, SGPT, Phosphatase, Direct/Total, A,A, lodine Postoperative 
Sex wk IU/L* IU/L IU/L IU/L mg/dL mg/dL Scant Bile Flow 

































Mean+SD 87+1.9 760 + 492 


(512 + 304) 








Mean + SD 8.3 + 2.5 183 + 54 
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Group 1: Biliary Atresia 
684 


1/F 8.7 1,386(792) 200 210 4.4/9.5 317 NE No 
2/F 9.9 498(373) 122 102 429 3.5/6.3 250 NE Yes 
3/F 7.3 902(561) 154 72 413 7.0/13.6 255 NE Yes 
4/M 8.7 517 fr 88 528 5.5/9.2 200 NE No 
5/F 12.1 1,441(774) 79 233 572 5.5/10.7 378 NE Yes 
6/F§ 6.4 237 137 57 496 4.9/10.0 E Yes 
7/M§ 8.1 341(62) 286 122 428 5.6/11.1 257 NE Yes 
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— 2: Neonatal Hepatitis 
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11/M 3.6/8.6 
12/M 6.3/10.8 
13/M = a ine 120 oe 4.4/8.6 E 
14/M 6.4 251 48 oe 124 3.0/6.7 350 E 
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*GGTP indicates y-glutamyl transpeptidase; numbers in parenthesis indicate values obtained postoperatively. 
TA,A indicates a,-antitrypsin. 
Tested using rose Bengal sodium | 131. NE indicates no excretion; E, excretion. 
§Choledochal cyst and biliary atresia. 


explain the observed increases of 
serum GGTP fevels, as we have 
observed a low GGTP level in one 
patient with “inspissated bile syn- 
drome” secondary to severe Rh sensi- 
tization (direct bilirubin level, 19.9 
mg/dL; total, 36.4 mg/dL; GGTP, 135 
IU/L at age 1 week), and in another 
patient with cholestasis attributed to 
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prolonged parenteral alimentation 
(direct bilirubin level, 15.2 mg/dL; 
total, 30.0 mg/dL; GGTP, 52 IU/L at 
age 20 weeks). 

We found an association of elevated 
serum GGTP levels in ten infants with 
biliary atresia or A,A deficiency com- 
pared with seven with NH. We 
emphasize the very small number of 
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patients involved and the preliminary 
nature of our observations. Further 
experience with this enzyme in 
infants with prolonged obstructive 
jaundice is needed and may allow ele- 
vated GGTP levels, in the absence of 
A,A deficiency, to be of potential use- 
fulness in the preoperative diggnosis 
of anatomic biliary obstruction. 


SK: Time course of GGTP in the serum of low 
birth infants. Clin Chim Acta 1974;50:281-288. 

15. Cohen MI, McNamara H: The diagnostic 
value of GGTP in children and adolescents with 
liver disease. J Pediatr 1969;75:838-842. 

16. Bartels H, Fenner A, van der Merwe W, et 
al: Hepatic enzymes: Their induction and useful- 
ness in predicting maximal serum bilirubin levels 
in premature newborn infants. Eur J Pediatr 
1977;125:97-102. 

17. Davidson DC, McIntosh WB, Ford JA: Cord 
GGTP activity and neonatal jaundice. Arch Dis 
Child 1976;51:286-288. 

18. Sveger T: Liver disease in alpha 1-antitryp- 
sin deficiency detected by screening of 200,000 
infants. N Engl J Med 1976;284:1316-1321. 

19. Kryszewski AJ, Neale G, Whitfield JB, et 
al: Enzyme changes in experimental biliary 
obstruction. Clin Chim Acta 1973;47:175-182. 

20. Huseby N, Vik T: The activity of gamma- 
glutamyl transferase after bile duct ligation in 
guinea pig. Clin Chim Acta 1978;88:385-392. 


y-Glutamyl Transpeptidase in Biliary Atresia—Wright & Christie 


Monitoring Children on Sustained-Release 


Therapy by Salivary Theophylline Levels 


H. William Kelly, PharmD; William M. Hadley, PhD; Shirley A. Murphy, MD; Betty G. Skipper, PhD 


è The serum-saliva theophylline level 
ratio was measured in 19 chronically asth- 
matic children after their conditions were 
stabilized on a sustained-release theo- 
phylline preparation. Simultaneous serum 
and saliva samples were collected at 0, 4, 
6, and 10 hours after theophylline dose 
and measured by’ high-pressure liquid 
chromatography. The mean ratio for the 
group of 1.52 + 0.64 approximated the 
mean ratio from previous reports. Howev- 
er, the correlation coefficient (r = .80) 
was lower, and the interpatient and intra- 
patient variability (25% and 23%) much 
higher, than in previous reports. The pos- 
sible mechanism of these findings in rela- 
tion to sustained-release preparations are 
discussed. These data question the use of 
salivary theophylline determinations to 
monitor therapy. Dosage should be based 
on serum measurements. 

(Am J Dis Child 1981;135:137-139) 


EF theophylline therapy is effec- 
tive in preventing chronic symp- 
toms in children with asthma when 
serum theophylline levels are main- 
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tained between 10 and 20 ug/mL.' 
Several studies have indicated that 
the measurement of salivary theo- 
phylline levels presents an accurate 
and reliable method for predieting 
serum theophylline levels using rapid- 
release theophylline preparations in 
children.2* A more recent study in 
adult patients with chronic obszruc- 
tive pulmonary conditions demon- 
strated a poor predictability with sali- 
va levels.” Other investigators have 
questioned the utility of saliva levels 
to monitor theophylline therapy in 
acutely ill patients.° 

Children need larger doses than do 
adults to maintain therapeutic serum 
theophylline levels with chronic main- 
tenance therapy.’ Sustained-release 
theophylline preparations with reli- 
able absorption characteristics offer 
the advantages of less frequent dos- 
ing and smaller fluctuations in serum 
theophylline levels than rapid-release 
theophylline preparations. This has 
resulted in an increased use of sus- 
tained-release theophylline prepara- 
tions for chronic therapy of asthmatic 
children.* 

We sought to determine if salivary 
theophylline measurement could accu- 
rately predict serum theophylline lev- 
els in asthmatic children receiving 
chronic sustained-release theophylline 
therapy. 


METHODS 


The patient population consisted of 19 
asthmatic children, eight girls and 11 boys, 
who required chronic theophylline prophy- 
laxis. All were patients of the University of 
New Mexico Pediatric Pulmonary Center, 
Albuquerque. Informed consent was ob- 
tained from all patients and their parents 
prior to the study. The Study protocol was 
approved by the University of New Mexi- 
co’s Human Research Review Committee. 
The patients’ ages ranged from 6 to 17 
years, with a mean of 11.5 years. All 
patients were taking a sustained-release 
theophylline preparation (Theo-Dur) in a 
dosage range of 5.5 to 13.1 mg/kg every 12 
hours for at least five days prior to entry 
into the study. In addition to theophylline 
therapy, nine patients were receiving 
beclomethasone dipropionate; 15 patients 
were receiving inhaled metaproterenol sul- 
fate, either continuously or as needed; and 
one patient was taking 5 mg of prednisone 
on alternate days. Their asthma symptoms 
were well controlled during the study peri- 
od. On the fifth day of theophylline thera- 
py, the patients were admitted to the Uni- 
versity of New Mexico Clinical Research 
Center. 

Serum and saliva samples were collected 
at 0 (12 hours after the previous dose), 4, 6, 
and 10 hours after the administration of 
the test dose. In two of the patients, two- 
hour postdose samples were also collected. 
Serum samples were drawn through a 
heparin lock, and the simultaneous mixed 
saliva samples were collected by the meth- 
od of Levy et al.” Saliva flow was increased 
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Graph of 78 serum-saliva theophylline lev- 
els from 19 patients. Mean + SD ratio was 
1.52 + 0.64, r = .80. Dotted lines repre- 
sent 95% prediction interval. 


Table 1.—Individual Patient Mean 
Serum-Saliva Theophylline Ratios 


Patient Mean Ratio SD 


1.58 
1.26 0.06 























2 
3 1.33 0.23 
4 1.66 0.14 
5 1.63 0.19 
6 1.55 0.13 
7 1.02 0.07 
8 1.73 0.56 
9 1.67 0.14 
10 1.24 0.16 
11 1.53 0.33 
12 1077 0.26 
- 13 1.79 0.43 
14 1.68 0.53 
15 2.74 2.33 
16 1.13 0.19 
17 1.22 0.23 
18 1.34 






1.09 






1.52 + 0.38* 


*SD of group mean. 


by having the children chew on a piece of 
paraffin. All samples were frozen at 
—70 °C until ready for quantitation. 
Theophylline content was quantitated by 
cation-exchange high-pressure liquid chro- 
matography. Saliva samples were prepared 
by diluting 0.4 mL with an equal volume of 
buffer containing enough internal stan- 
dard (8-hydroxypropyltheophylline) to 
make a final concentration of 30 ng/mL. 
Serum samples were prepared by adding 
0.1 mL of a 10% trichloroacetic acid solution 
containing 15 ug of internal standard to 0.4 
mL of serum. The samples were mixed in a 
vortex mixer for 30 s and then centrifuged 
at 4,000 rpm for 30 minutes. Ten microli- 
ters of the serum supernatant fluids or the 
saliva-buffer mix was injected through a 
precolumn onto a cation-exchange column. 
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Table 2.—Comparative Data 


No. of 
Subjects 


. Pai 
Reference yr 
Levy 
et al’ 
Koysooko 
et al’ 


Eney 


and Goldstein’ 
Galant 

et al* 
Johnson 

et al” 
Shah 

and Riegelman" 
Hendeles 

et al? 


Present 
study 


6-14 


Children 





Mean 
Ratio, 
Plasma- 
Saliva 


No. of 
Deter- 
minations 


.80 


*S indicates spectrophotometry; GC, gas chromatography; and HPLC, high-pressure liquid 


chromatography. 
TtAge range not given. 


The mobile phase was a 0.1M ammonium 
phosphate buffer, pH 4, with a flow rate of 
100 mL/hr. Peak areas under the curves 
were computed using a computing integra- 
tor connected directly to an ultraviolet 
detector set at 254-nm wavelength. Peak 
area under the curve demonstrated lineari- 
ty with serum theophylline concentration 
(r = .99) in the range of 2.5 to 80 ng/mL; 
the sensitivity was 0.5 ng/mL. 

Data analyses were facilitated by use of 
the Statistical Package for Social Sciences 
and the Multivariate General Linear Mod- 
els computer program at the University of 
New Mexico. 


RESULTS 


The Figure shows the relationship 
between the serum and saliva concen- 
trations. A correlation coefficient of 
.80 was determined for 78 serum- 
saliva sample pairs collected from the 
19 patients. The mean + SD serum- 
saliva ratio for all sample pairs was 
1.52 + 0.64; hence, the saliva concen- 
tration averaged 65.8% of the serum 
concentration. As illustrated by the 
dotted lines in the Figure, the predic- 
tion interval at a 95% confidence limit 
was +5.00 to +5.33 for saliva theo- 
phylline concentrations ranging from 
3 to 18 ug/mL. 

Table 1 lists the mean serum-saliva 
ratio and SD for the individual 
patients and the entire group. A large 
interpatient variability was demon- 
strated by the mean group ratio of 
1.52 + 0.38. This gives a coefficient of 


variation between subjects of 25%. 
The intrapatient variability was 23% 
(1.52 + 0.35). Table 2 compares the 
data of the current study with those of 
previous reports. 


COMMENT 


The mean serum-saliva ratio of 
1.52 + 0.64 obtained in our patients 
compares favorably with the values 
obtained in children in other re- 
ports.** The correlation coefficient in 
our series, however, was considerably 
lower (Table 2). The 95% prediction 
interval was too large to allow adjust- 
ments in theophylline therapy by 
monitoring salivary levels. For exam- 
ple, a 10 ng/mL salivary theophylline 
level would predict a serum theophy]- 
line level within the range of 8.7 to 
18.7 ng/mL with 95% confidence. This 
results in a prediction range of 10 
g/mL, which is equivalent to the 
accepted therapeutic range of theo- 
phylline. 

These results are comparable to 
those reported by Hendeles et alè in a 
group of adults with chronic obstruc- 
tive pulmonary disease. However, 
some of their patients were being 
given intravenous (IV) aminophylline 
infusions at the time of study, which 
suggests that they may have been 
clinically ill. Others have reported 
poor reliability in clinically ill asth- 
matic patients. In our study, we 
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included only patients whose asthma 
symptoms were well controlled. 

In a recent review, Danhof and 
Breimer”? further questioned the use 
of saliva theophylline levels to moni- 
tor patients. They pointed out the 
interindividual differences in serum- 
saliva ratios as illustrated by the 
mean serum-saliva ratios reported by 
the different investigators in Table 2. 
Galant et al‘ demonstrated in their 12 
subjects that this problem could be 
circumvented and the predictive accu- 
racy enhanced by using a patient’s 
own serum-saliva ratio. They reported 
an intraindividual variability of 6.3%. 
The intraindividual variability in our 
group exceeded 20%. ; 

In comparing the data from the 
studies in Table 2, the explanation for 
the differences is not readily appar- 
ent. The collection of salivary samples 
was comparable, and all the different 
theophylline assay techniques were 
used. Danhof and Breimer” have pos- 
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tulated that there may be an active | 


secretion of theophylline in*the ab- 
sorption phase. Koysooko et al’ first 
observed that the plasma-saliva ratios 
were dependent on sampling time. 
The concentration of theophylline in 
the saliva compared with that in the 
plasma was generally greater and 
more variable in the first hour (ab- 
sorption phase) and more consisten: in 
the postabsorption phase. Partial ab- 
sorption of theophylline on the oral 
mucosa does not completely explain 
the phenomenon because it has also 
been observed after rectal administra- 
tion." This phenomenon could explain 
the differences between studies. As 
noted previously, patients receiving 
continuous IV infusions (a state of 
relatively constant absorption) have 
demonstrated that saliva theophylline 
measurements are relatively unreli- 
able indicators of plasma theophylline 
levels, whether the patients are eriti- 
cally ill’ or relatively stable.° This 
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would also explain why patients on 
sustained-release theophylline prepa- 
ration would demonstrate a relatively 
lower serum-saliva ratio with poorer 
reliability (Table 2). All of the patients 
in the current study were taking the 
theophylline preparation mentioned 
previously, because it has demon- 
strated relatively constant absorption 
over most of the 12-hour dosing inter- 
val.* Further investigations into the 
mechanisms of theophylline partition- 
ing into saliva are needed to clarify 
these questions. 

In conclusion, the use of salivary 
theophylline levels to monitor and 
adjust theophylline therapy in chil- 
dren receiving sustained-release theo- 
phylline cannot be recommended. Sali- 
vary theophylline levels may still be of 
value in elimination studies, but until 
further studies are completed, the rou- 
tine use of salivary theophylline levels 
to monitor patients is questionable. 
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AU 


A Half Century of Neonatal Sepsis at Yale 


1928 to 1978 


Richard M. Freedman, MD; David L. Ingram, MD; Ian Gross, MB; Richard A. Ehrenkranz, MD; 
Joseph B. Warshaw, MD; Robert S. Baltimore, MD 


è Changes in the pattern of neonatal 
bacterial infection in a 50-year period at 
one institution are documented, as well as 
the striking decrease in mortality during 
this period. 

(Am J Dis Child 1981;135:140-144) 


Septicemia, in spite of the general impres- 
sion to the contrary, is an important and 
relatively frequent cause of morbidity and 
mortality in the new-born. Blood cultures 
should always be taken when a new-born 
infant becomes ill and the diagnosis is 
obscure. If the cause of the illness is deter- 
mined early and transfusions of blood as 
well as other treatment are given, a number 
of these infants may recover. 

° ETHEL C. DUNHAM’ 


Se is an important cause of 
mortality and morbidity in the 
newborn period. During the past 50 
years, our ability to diagnose and 
treat sepsis in the newborn has 
improved markedly. The changing 
prevalence of bacterial species that 
cause neonatal septicemia has necessi- 
tated continuing alterations in our 
approach to the disease. 

Three reports of previous experi- 
ence with neonatal septicemia at the 
Yale-New Haven (Conn) Hospital 
(YNHH) have been published. These 
have focused on the identification of 
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organisms recovered from the blood. 
They include the initial report by 
Ethel Dunham on infants seen at this 
hospital during 1928 to 1933'; the sec- 
ond, by Nyhan and Fousek, which 
reported cases seen during 1933 to 
1957*; and the series by Gluck et al, 
which focused on infants seen during 
1958 to 1965.° The latter report 
reviews the experience at this institu- 
tion at the time when the Newborn 
Special Care Unit, an intensive care 
facility that cares for all infants under 
1 month of age with medical and 
surgical problems, was first estab- 
lished. In the earliest series, the or- 
ganisms responsible for neonatal sep- 
sis were predominantly Gram-positive 
bacteria, primarily £-hemolytic strep- 
tococci. This was followed by the 
emergence of Gram-negative enteric 
bacilli as the major neonatal patho- 
gens, coincidently with the introduc- 
tion of antimicrobial agents. These 
changes have been noted in other 
reviews of neonatal septicemia.‘ 

In this report, the experience at 
YNHH for the years 1966 to 1978 is 
reported and is placed in perspective 
with the three preceding series to 
complete a half-century review cover- 
ing 1928 to 1978. We believe that our 
data encompass a longer period than 
any other in the United States and 
therefore have unique historical im- 
portance. The data from the previous 
reports have served as the basis for 
several reviews of the topic.**' 


METHODS 


The bacteriology records of cultures 
obtained from infants admitted to the 
Newborn Special Care Unit from January 


1966 to December 1978 were reviewed. 
Bacteriologically proven cases of neonatal 
septicemia were defined by a positive blood 
culture for a pathogenic organism in an 
infant less than 30 days of age. All blood 
cultures were handled by the Pediatric 
Bacteriology Laboratory at YNHH, and 
isolates were identified according to stan- 
dard procedure. The practice in our nursery 
is to obtain blood cultures from peripheral 
veins and not from umbilical-cord sites. In 
the evaluation of suspected septicemia, cul- 
tures of CSF were obtained at the time of 
blood culture. For the period of this report, 
the technique of blood culture included 
inoculation of trypticase soy broth and 
thioglycollate broth to allow recovery of 
anaerobic organisms. The infants’ clinical 
records were reviewed in an attempt to 
exclude contaminant organisms. 

Infants were divided into two groups: 
those who were born at YNHH and those 
who were born at a referral hospital and 
subsequently transported to YNHH. The 
occurrence of neonatal sepsis, expressed as 
cases per 1,000 live births, was calculated 
on the basis of infants born at YNHH only. 
In addition, cases of septicemia were divid- 
ed into two groups: those that were 
detected before 48 hours of life (“early- 
onset” sepsis) and those that occurred after 
48 hours of life (“late-onset” sepsis). 
Although other authors have chosen the 
time four or five days after birth to differ- 
entiate early- vs late-onset sepsis, we chose 
to use 48 hours since this had been used by 
Gluck et al’ in their report and hence would 
allow us to make appropriate comparisons. 
In comparing the present series with the 
previous reports, we have included only 
infants born at YNHH in the tabulation. A 
similar approach was used for the data 
reported by Gluck et al. Prior to 1957, there 
is no breakdown of infants into those born 
at YNHH or those transported, although 
the assumption is made that the majority 
were born at YNHH. 
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RESULTS 
Bacteriology of Septicemia, 
1966 to 1978 


The organisms responsible for sep- 
ticemtia in the neonates during the 
years 1966 to 1978 are listed in order 
of decreasing frequency in Table 1. 
There were 384 isolates recovered 
from 359 infants who were less than 
30 days of age. Ten infants had more 
than one episode of sepsis, and 15 
infants had more than one isolate. The 
male-female ratio was 1.46:1. The 
most common etiologic agents isolated 
were Escherichia coli (31.7%) and 
B-hemolytic streptococci (30.4%). The 
clinical features of E coli infection 
were nonspecific and in general con- 
formed to previous descriptions of 
neonatal sepsis.** Eighty-three per- 
cent of the streptococcal isolates were 
group B Streptococcus (GBS). Overall, 
62.5% of the isolates were from 
infants born at YNHH. In the case of 
GBS, an even higher percentage (78%) 
of isolates were found in infants born 
at YNHH. This may represent differ- 
ences in referral practices, deaths 
before transport, or a higher incidence 
at YNHH than in the rest of the 
referral area. The clinical manifesta- 
tions of GBS infection in this institu- 
tion have been described in detail 
previously.*® Group B Streptococcus 
sepsis commonly first occurred as a 
fulminant disease within the first 
three hours after birth, progressing to 
acute respiratory failure, apnea, and 
shock. Death often followed in hours 
despite introduction of antibiotic 
therapy at four to six hours after 
birth. Similar experiences have been 
reported by others.” 

The importance of Klebsiella as a 
pathogen has diminished in recent 
years, and the majority of isolates of 
this organism were seen prior to 1971. 
Fifty percent of the infants with 
Klebsiella septicemia had an operative 
procedure for correction of a con- 
genital anomaly (congenital heart 
disease, tracheoesophageal fistula, 
gastroschisis, omphalocele, or genitou- 
rinary anomaly) prior to the onset of 
the infection. Other conditions that 
were associated with Klebsiella infec- 
tions included an infected venous cut- 
down site, tracheostomy, and multiple 
exchange transfusions for rhesus 
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Table 1.—Microbial lsolates* 


1966 1970 1974 
to to to 


Organism 1969 1973 4978 Total 


Escherichia coli 


B-Hemolytic Strepto- 
coccus 


Group A 
Group B 


Group D 
Enterococci 


Nonenterococci 
(S bovis) 


Nongroupable 


Klebsiella-Entero- 
bacter 


Staphylococcus 
aureus 


Haemophilus sp 


Mixed 
Other; 
Total per yr 





Born 
at Transported 
% YNHH From Elsewhere 


3.9 11 
5.5 6 


100 240 (62.5%) 144 (37.5%) 


*Taken from blood of infants in the first 30 days after birth at Yale-New Haven (Conn) Hospital 


(YNHH), 1966 to 1978. 


TOther isolates included Bacteroides sp, one; B fragilis, four; Candida sp, four; Citrobacter 
diversus, two; C freundii, two; Staphylococcus epidermidis, two; and one each of Clostridium sp, 
nonhemolytic Streptococcus, Listeria monocytogenes, Peptostreptococcus sp, Salmonella enterit- 
idis, and “para colon bacillus.” This last was isolated in 1966; designation according to currently 


accepted speciation is not possible. 


Table 2.—Microbial tsolates by Time of Initial Culture* 


Infants Born 
at YNHH 


a ee 


>48 hr 


<48 hr 


B-Hemolytic Strepto- 
coccus 


Group A 
Group B 


Group D 
Enterococci 


Nonenterococci 2 1 
Nongroupable 1 


infants 
Transported 
to YNHH 


a A, 


<48 hr >48 hr 


Total (%) 


(a  , 


<48 hr >48 hr 


89 (76) 28 (24) 
1 1 
78 (80) 19 (20) 


1 2 
1 


Escherichia cali 32 44 17 29 49 (40) 73 (60) 


Klebsiella-Enterobacter 


Str pneumoniae 
Mixed 


Total (%) 





137 (57) 102 (43) 


11 (20) 
7 (29) 


45 (80) 


3(100)  0(0) 

7 (47) 8 (53) 

6 (29) 16 (71) 
187(49) 197 (51) 


50 (34) 95 (66) 


*Data from neonates at Yale-New Haven (Conn) Hospital (YNHH), 1966 to 1978. There were 57,495 


births at YNHH during this period. 


blood factor (Rh) incompatibility. 
Staphylococcus aureus has re- 
mained a major neonatal pathogen. 
Early-onset disease was noted in both 
premature and term infants initially 


observed with classic signs of sepsis. 
Late-onset septicemia due to S aureus 
was seen primarily in premature 
infants who required ventilatory as- 
sistance and who had umbilical artery 
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catheters. Staphylococcal arthritis de- 
veloped in two of these infants, with 
multiple cutaneous abscesses requir- 
ing surgical drainage. Other diag- 
noses recorded in infants with staphy- 
lococeal disease included congenital 
heart disease, meconium ileus, staphy- 
lococeal scalded skin syndrome, and 
parotid abscess. 

Eleven cases in the series were due 
to Haemophilus sp infections. (One of 
the isolates was Haemophilus influen- 
zae type B; one, type D; two, type F; 
six were nontypeable; and one was 
identified as H parainfluenzae.) Nine 
of the infants were symptomatic at 
birth, the initial observations usually 
being respiratory distress or hypoton- 
ia. Seven of these infants were born 
prematurely. Other associated perina- 
tal risk factors in this group included 
prolonged rupture of membranes and 
maternal fever. One of the term 
infants was initially observed at 60 
hours of age with lethargy as the only 
symptom, and the other was trans- 
ferred to our hospital at 13 days of age 
with meningitis. 

The isolates included in the “others” 
category are listed in the footnote to 
Table 1. The isolates of Bacteroides sp 
occurred primarily in infants with 
congenital anomalies or after vascular 
catheterization. The other anaerobic 
isolate in the series, Peptostreptococ- 
cus sp, was found in an infant with a 
myelomeningocele after repair of the 
defect and insertion of a ventriculo- 
peritoneal shunt. Staphylococcus epi- 
dermidis was a pathogen in two cases 
of neonatal septicemia. In addition, 
two other cases occurred in our nurs- 
ery during this period (1976 to 1978) 
but were not included in the data 
tabulations because the infants were 
older than 30 days at the time cultures 
were obtained. These infections were 
seen in infants who had bowel surgery 
and who were receiving parenteral 
alimentation through a central venous 
catheter. Parenteral alimentation was 
also associated with septicemia caused 
by two less common pathogens, Can- 
dida and Pseudomonas cepacia. 

Our series included four infants 
from whom blood cultures yielded 
Citrobacter sp. These were all noted 
during the last three years of the 
review. Clinical features in this group 
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included meningitis (complicated by 
subdural empyema or cerebral ab- 
scesses), extreme prematurity, and Rh 
incompatibility requiring multiple ex- 
change transfusions with subsequent 
development of necrotizing enterocol- 
itis. The infants with meningitis are 
the subject of a separate case 
report." 


Early vs Late Onset 


Table 2 gives the isolates according 
to time of initial culture. Differences 
in the organisms responsible for ear- 
ly-onset and late-onset disease are 
noted. Eighty percent of GBS isolates 
were identified from cultures ob- 
tained at less than 48 hours of age, as 
compared with 40% of the E coli iso- 
lates. The majority of isolates of 
S aureus were noted after 48 hours of 
life, as was the case with the other 
major Gram-negative pathogen, Kleb- 
siella. Similar time relationships were 
noted in both transported infants and 
those born at YNHH. 

The yearly incidence of early-onset 
septicemia is shown in Fig 1. Only 
those infants born at YNHH were 
used for this determination, since 
there was no appropriate denominator 
for infants transferred from else- 
where. There were considerable 
changes in the demographic pattern 
of the obstetric population served by 
the state of Connecticut over this peri- 
od, including an increase in both 
teenage pregnancies and births of 
nonwhite infants. In addition, the ini- 
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Fig 1.—Incidence of early-onset sepsis at 
Yale-New Haven (Conn) Hospital, 1966 to 
1978. Circles indicate all organisms; 
squares, group B Streptococcus; trian- 
gles, Escherichia coli. 


1972- 1978 


tiation of a high-risk perinatal refer- 
ral program has influenced the popu- 
lation delivered at YNHH. There was 
a large increase in the incidence of all 
early-onset disease beginning in‘1970, 
with a peak of 3.89/1,000 live births in 
1975. This was paralleled by a similar 
increase in the incidence of GBS, 
which was greater than that of E coli 
from 1971 until 1978 and reached a 
peak of 2.2/1,000 live births in 1977. 
The incidence of early-onset Æ coli 
septicemia remained relatively un- 
changed throughout the period of the 
review and averaged 0.85 cases per 
1,000 live births. 

The incidence of sepsis noted after 
48 hours of life ranged from 0.85 to 
2.54/1,000 live births during this peri- 
od. Escherichia coli was a more fre- 
quent cause of late-onset sepsis than 
was GBS, with averages of 1.27 and 
0.33 cases per 1,000 live births, respec- 
tively. 


Mortality 


The overall mortality of infants 
with documented septicemia in this 
period was 26%. Variations in mortali- 
ty over this 13-year interval resulted 
from changes in the mortality due to 
infections from GBS. A yearly break- 
down reveals a peak case mortality of 
47% in 1974 and then a decrease, 
reaching a nadir of 18% and 17% dur- 
ing 1977 and 1978, respectively. The 
mortality for the years 1976 to 1978 
(18%) was found to be less than that 
from 1972 to 1975 (37%). The, overall 
case mortality from GBS was 27%. 
However, for the period 1972 to 1975, 
the mortality was 47%, as compared 
with 18% in 1976 to 1978. The mortal- 
ity from infections other than GBS 
did not change appreciably over these 
years. It appears, therefore, that the 
high mortality in the early 1970s was 
due to GBS infections. We have 
recently noted an apparent change in 
the clinical appearance of early-onset 
GBS septicemia at our institution, for 
in the last two to three years the 
disease has been less fulminant, this 
being reflected in a decreased mortal- 
ity. The reason for this change is 
unclear. 

There were 49 cases of meningitis 
associated with septicemia in this se- 
ries. Eighteen were due to GBS, 15 to 
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Table 3.—Organisms Responsible for Neonatal Septicemia at Yale-New Haven 
(Conn) Hospital (YNHH) From 1928 to 1978, No. (%) 


Organism 1928-1932' 1933-1943? 1944-1957? 1958-1965° 1966-1978" 
B-Hemolytic Streptococ- r 
cus 15 (38) 18 (41) 11 (18) 8 (11) 86 (36) 
Group À 16 5 +" ona 
Group B 2 4 1 76 (32) 
Group D 
Enterococci Pes 1 T 6 
Nonenterococci 
(S bovis) ie ire ee 3 
Group F aa 1 a we 
Nongroupable ee ae HA 1 
Escherichia coli 10 (26) 11 (25) 23 (37) 33 (45) 76 (32) 
Klebsiella-Enterobacter nia eas aie 8 (11) 28 (12) 
Staphylococcus aureus 11 (28) 4 (9) 8 (13) 2 (3) 12 (5) 
Pseudomonas 1 (3) 13 (21) 11 (15) 5 (2) 
Str pneumoniae 2 (5) 5 (11) 3 (5) 2 (3) 2 (1) 
Haemophilus 1 TH) 9 (4) 
Mixed ve 3 T) 1 TA wes 11 (5) 
— - (7) = (5) = (10) m (3) 





*Data from 1958 to 1978 are derived only from infants born at YNHH as discussed in the “Methods” 
section. 


E coli, and four to Klebsiella. The 
mortality in the group with meningi- 
tis was 51%. Other infections concomi- 
tant with septicemia included urinary 
tract infections (five cases), septic 
arthritis (three), soft-tissue abscesses 
(two), peritonitis (two), and wound 
infection (one). 


was 100%. 

During the period of 1957 to 1965, 
E coli remained the principal patho- 
gen. In the series of 117 infants 
reported by Gluck et al, the second 
most common causative agent was the 
Klebsiella-Enterobacter group. This 
group was isolated nine times more 
frequently than any other organism in 
those infants in whom septicemia 
occurred following a surgical proce- 
dure. Other important trends noted 
were the persistence of Pseudomonas 
as a major pathogen and the emer- 
gence of Enterococcus as the major 
Gram-positive organism. There was 
only one isolate of GBS in the series. 
The overall incidence of primary sep- 
ticemia during the first 48 hours of 
life in infants born at YNHH from 
1958 to 1965 was 1.0/1,000 live births. 
During the final four years of the 
report of Gluck et al, the infants were 
cared for in the Newborn Special Care 
Unit. In response to the outbreaks of 
staphylococcal disease in the late 
1950s, routine management of infants 
in the nursery included skin and 
umbilical-cord eare using hexachloro- 
phene cleansers, which led to a 
decrease in the infection of neonates 
by pathogenic staphylococci.'? Similar 
changes in the pattern of microbial 
isolates responsible for neonatal septi- 
cemia were noted by McCracken and. 


REVIEW OF SEPTICEMIA, 
1928 TO 1978 


The changing pattern of neonatal 
septicemia over the past 50 years at 
YNHH is demonstrated by comparing 
the results of the present series with 
the data from the previous reports 
(Table 3). Group A -hemolytic Strep- 
tococcus was the predominant agent 
in the 1930s and early 1940s and this 
was replaced by the “coliform” organ- 
isms in the late 1940s and early 1950s. 
Nyhan and Fousek? noted the emer- 
gence of Pseudomonas sp as an impor- 
tant neonatal pathogen from 1943 to 
1957 (20% of the isolates). In addition, 
the importance of septicemia due to 
B-hemolytic streptococcal organisms 
other than group A was recognized by 
these authors. It is interesting to note 
that they commented on the fulmi- 
nant and rapidly fatal course of these 
infections and the fact that although 
the mortality from group A strepto- 
eoceal infections had decreased to 34%, 
' that from the nongroup A streptococci 
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Shinefield® in a review of the experi- 
ence at New York Hospital during the 
period 1953 to 1964. During 1954 to 
1958, Gram-positive organisms, espe- 
cially Staphylococcus, were primarily 
responsible for neonatal septicemia; 
from 1959 to 1964, the majority of 
cases were due to Gram-negative 
organisms, mainly E coli. The overall 
mortality in this series was 43.5%, 
similar to the figure of 45% from 
YNHH during this period. 

In the late 1960s, GBS emerged as a 
major perinatal pathogen and sur- 
passed Æ coli as the most commonly 
isolated agent in neonatal sepsis. As 
previously noted, Nyhan and Fousek 
alluded to the potential pathogenicity 
of this organism, and in a report from 
the Boston City Hospital, Eickhoff et 
al’? noted that GBS was responsible 
for 25% of cases of sepsis from 1961 to 
1963. The magnitude of the problem in 
the early 1970s was emphasized by 
Franciosi et al,’* who noted an inci- 
dence of GBS sepsis of 2.0, and a 
mortality of 1.0, per 1,000 live births. 
The current report reconfirms the 
importance of GBS during these 
years. The peak incidence of GBS sep- 
ticemia at YNHH was very close to 
that cited by Franciosi et al but some- 
what lower than tHe figure of 2.9/ 
1,000 live births reported by Baker 
and Barrett from Houston in 1972. 
Overall, GBS was the second most 
frequently isolated organism during 
the period 1966 to 1978. 

Klebsiella continued to represent a 
substantial cause of neonatal septi- 
cemia, and our experience is similar to 
the 12% figure cited in a series from 
the Johns Hopkins Hospital, Balti- 
more, from 1969 to 1975.'° As previous- 
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Fig 2.—Case mortality for infants with 
documented septicemia at Yale-New Ha- 
ven (Conn) Hospital, 1928 to 1978. 
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ly mentioned, the majority of the 
Klebsiella isolates were recovered 
from infants with septicemia that 
occurred after surgical procedures. 

The relative frequency of Pseudo- 
monas has decreased; it represented 
only 2.4% of cases in the current se- 
ries. This is consistent with the low 
percentage of infections caused by 
P aeruginosa seen in other similar 
reports.*'*'’ This may be due to the 
recognition of factors predisposing to 
Pseudomonas infections, including in- 
halation therapy involving nebuliza- 
tion, intravenous catheters, and the 
introduction of control measures.'*:"” 

Haemophilus sp have emerged as 
important pathogens in the neonatal 
period. Recent reports have noted that 
these organisms are responsible for 
early-onset disease initially observed 
with respiratory distress shortly after 
birth in a pattern similar to that of 
early-onset GBS sepsis.?°-”! 

There are recent reports in the liter- 
ature of infants initially observed 
shortly after birth with respiratory 
symptoms who progressed to apnea 
and shock in the first 24 hours of life 
and who had nonenterococcal group D 
streptococcal septicemia. Siegel 
and McCracken* have reported that 
group D Strept&eoccus was the pre- 
dominant organism responsible for 
neonatal sepsis at their hospital in 
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1977, with the cases being evenly di- 


“vided between enterococci and nonen- 


terococci (S bovis). Group D Strepto- 
coccus accounted for 4% of the isolates 
in our latest series, including four 
cases of S bovis. 

The clinical importance of nosocom- 
ial infections in a population in a 
newborn intensive care unit has been 
emphasized recently. In one report,” a 
24.6% nosocomial infection rate was 
reported among infants hospitalized 
for more than 48 hours in a regional 
neonatal intensive care unit. Bactere- 
mia was documented in 14.0% of these 
infections. Our report confirms the 
importance of S aureus and Gram- 
negative organisms in the etiology of 
late-onset sepsis, the most important 
component of which is believed to be 
nosocomial. In addition, we note the 
emergence of less common organisms, 
such as anaerobic bacteria, Candida 
sp, and S epidermidis, as causes of 
these infections. Citrobacter sp are 
primary invaders in early infancy; as 
noted in this series and in others, 
they have a propensity for producing 
a necrotizing meningoencephalitis. In 
the report of the Neonatal Meningitis 
Cooperative Study Group,” 4% of the 
117 cases of Gram-negative meningi- 
tis were due to Citrobacter sp. 

The mortality of infants with septi- 
cemia during the 50-year period 1928 
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CONCLUSION 


This report indicates that the pat- 
tern of neonatal bacterial infection 
continues to change with time. The 
major changes during the last 13 years 
were the striking increase in GBS 
infections, the persistence of E coli as 
a major pathogen, and the emergence 
of other organisms such as Haemo- 
philus, S epidermidis, Citrobacter, 
and group D Streptococcus. With the 
exception of the four-year period from 
1972 to 1975 when many fatal cases of 
GBS infection occurred, the neonatal 
case mortality from sepsis has contin- 
ued to decline. There has been a recent 
decline in both the incidence and mor- 
tality of GBS septicemia. 
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Neurologic Sequelae of Acute Carbon 


Monoxide Intoxication 


è Notable neuropsychologic symptoms 
persist in a 9-year-old girl one year after 
an acute exposure to carbon monoxide 
(CO). Perceptual deficits, personality al- 
terations, and computerized tomographic 
evidence of leukoencephalopathy persist. 
Three of five children admitted between 
1973 and 1978 with the diagnosis of acute 
CO intoxication also have residual behav- 
ioral and/or school difficulties. Physi- 
cians caring for children should consider 
CO poisoning in the differential diagnosis 
of an acute encephalopathic state and 
anticipate its potentially long-term ef- 
fects. 

(Am J Dis Child 1981;135:145-147) 


ersistent neuropsychiatric deficits 

that result from acute carbon 
monoxide (CO) intoxication are well 
described but poorly appreciated in 
adults, and poorly described and even 
less well appreciated in children. (To 
our knowledge there have been no 
reports of children who survived acute 
CO intoxication in the American pedi- 
atric literature in over ten years.) Yet, 
in 1977 alone, the most recent year for 
which mortality figures are available, 
there were 338 deaths in the United 
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States directly attributable to CO (ie, 
not fire-related) in persons under 20 
years of age.’ Unfortunately, estima- 
tion of the resultant morbidity of CO 
intoxication must be indirect since 
this condition is not reportable. There 
are no series of children exposed to CO 
in the literature on which to base 
estimates of the incidence, prevalence, 
or for that matter, morbidity. A sur- 
vey of 30 urban and rural hospitals in 
Colorado and Wyoming disclcsed 67 
eases of CO poisoning in children 
under age 16 years and 89 under age 
24 between 1971 and 1973.* Five chil- 
dren were hospitalized at the Chil- 
dren’s Hospital of Buffalo between 
1973 and 1978 with diagnosed CO 
intoxication. Therefore, the incidence 
of notable CO poisoning and potential 
sequelae are probably greater than 
commonly appreciated. 

This article will focus on the poten- 
tially severe and persistent neurologic 
symptoms that result from an acute 
exposure to CO. This ubiquitous gas 
causes cellular damage by the produc- 
tion of tissue hypoxia. It has an affin- 
ity for hemoglobin greater than 200 
times the affinity of oxygen and 
hemoglobin. In addition, the forma- 
tion of carboxyhemoglobin (COHb) 
inhibits oxyhemoglobin dissociation, 
resulting in even less oxygen available 
to the tissues than the COHb satura- 


tion level would by itself suggest. Tis- 
sues that are more sensitive to disrup- 
tions of aerobic metabolism (brain and 
heart) are the earliest and most 
severely affected. Because of their 
increased respiratory exchange re- 
quirements, children may be more 
susceptible than adults to CO inhala- 
tion.’ 


REPORT OF A CASE 


An 8-year-old girl was brought to a local 
emergency room in July 1979 after being 
found unresponsive by her parents. The 
family had just completed an automobile 
trip that lasted 14 hours. The patient spent 
the entire trip in the back seat mostly 
“asleep,” but she did vomit two hours prior 
to arrival home. Other occupants of the car 
had headaches and dizziness but did not 
seek medical attention. The emergency 
room physician described her as uncon- 
scious, responding only to deep pain and 
having symmetric tendon reflexes rated at 
2+. She was admitted and given dexa- 
methasone, ampicillin (Acillin), and nasal 
oxygen. The results of routine admission 
blood studies were normal; COHb satura- 
tion level was 60%. Urinalysis showed 
4+ occult blood and 3+ protein. During 
the first day of hospitalization she began to 
have infrequent generalized convulsions, 
which were treated with phenobarbital, but 
which recurred once or twice a day for an 
additional six days. An EEG three days 
after admission showed diffuse slow wave 
activity, with bursts of right-sided high- 
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voltage spikes and slow waves. A second 
EEG one week later was essentially 
unchanged. An ECG obtained on admission 
showed depressed T waves in the anterior 
chest leads, suggestive of diffuse myocar- 
dial ischemia. Another tracing obtained 
three days later showed a wandering atrial 
pacemaker and depressed ST-T wave seg- 
ments. 

The patient remained comatose for 
approximately four days after admission. 
Two weeks later she was found to have 
absent light perception with intact pupils 
and normal optic fundi, suggesting a corti- 
cal blindness. This slowly improved 
throughout the period of hospitalization. 
The patient was discharged from the hospi- 
tal on the 31st day, at which time she was 
described as clumsy, having a mild weak- 
ness of the left arm and leg, with frequent 
lapses of memory and notable visual 
impairment. 

One month later (September 1979) the 
patient was referred to the Children’s Hos- 
pital of Buffalo, Division of Child Neurolo- 
gy, for evaluation of persistent neuropsy- 
chologic symptoms. The major parental 
concerns at that time were personality 
change, emotional lability, inconsistency of 
reading ability, poor writing skills, and 
complaints of blurred vision on lateral 
gaze. There had been no seizures since 
August. Neurologic examination showed 
the following: visual acuity of 20/100 in 
both eyes, with a questionable nonhomony- 
mous visual field d@fect; normal tone and 
strength of all muscles; mild ataxia of the 
left arm and leg; and symmetric, normal 
reflexes, with Babinski’s sign present 
bilaterally. The results of the remainder of 
the neurologic examination were normal 
except for the higher cortical functions. 
There were signs of bilateral parietal-lobe 
deficits including right-left disorientation, 
constructional apraxia and dysgraphia, 
inability to appreciate bilateral simulta- 
neous sensory stimulation, and graphanes- 
thesia. She could copy words but had infan- 
tile writing. In reading a list of four words, 
she would consistently omit one or two. She 
was able to remember only one of three 
simple objects after five minutes. 

An EEG was performed in early October 
that showed low-voltage amorphous wave 
activity throughout the record, with no 
normal intrinsic cerebral rhythms. No focal 
or epileptiform findings were present. 
Three months after the toxic exposure, a 
computerized tomographic (CT) scan of the 
brain showed bilateral periventricular 
white matter damage that extended into 
the centrum semiovale, consistent with leu- 
komalacia (Figure). Moderate dilation of 
the fourth ventricle was also seen, perhaps 
reflecting some cerebellar atrophy. Audio- 
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Coronal-view computerized tomographic 
scan, contrast enhanced, showing peri- 
ventricular leukomalacia. 





Symptoms of Acute Carbon Monoxide 
Exposure* 


0-10 None 
10-20 Headache, especially 
frontal 
Headache, throbbing 
temples, dyspnea on 
exertion 
Severe headache, dizzi- 
ness, blurred vision, 
dyspnea at rest, ab- 
dominal pain, nausea, 
vomiting 
Generalized weakness, 
ataxia, cherry red ap- 
pearance (unusual), ta- 
chypnea, tachycardia, 
syncope 
Depressed conscious- 
ness, seizures, inter- 
mittent 
Coma, bradycardia, bra- 
dypnea, recurrent sei- 
zures 
Respiratory failure, death 







20-30 






30-40 









40-50 








50-60 







60-70 






*The same symptoms may appear at lower 
levels of carboxyhemoglobin (COHb) if the dura- 
tion of exposure is greater than 12 hours. For 
example, seizures and coma at 30% saturation 
with death at 40% saturation. 


logic examination showed normal hearing 
binaurally. An ECG was normal. 

In mid-October 1979, extensive neuro- 
psychologic and psycholinguistic testing 
was performed by a neuropsychologist and 
speech pathologist. Scores from the 
Wechsler intelligence scale—children, re- 
vised, showed a verbal IQ of 92; perform- 
ance IQ, 55; and full-scale IQ, 72. Great 
difficulty in scanning visual material was 
noted, as well as poor sequential arrange- 
ment of pictures. The Wide Range 


Achievement Test (WRAT) showed moder- 
ate difficulty in the patient’s ability to 
read longer isolated words; extreme diffi- 
culty in reading a paragraph (Gray Oral 
Reading Test, Form B) was also found. 
However, when passages were read to her, 
comprehension was good. On the revised 
Illinois Test of Psycholinguistic Abilities, 
the patient attained a composite score of 6 
years 5 months (chronologic age, 8 years 10 
months). The individual subtest scores 
were very irregular, with particular dys- 
function seen in the visual tests (visual 
memory, 4 years 1 month; visual closure 
4-4). The only age-appropriate subtest 
score was on grammatie closure. 

Her most recent follow-up visit in July 
1980, one year after her initial exposure to 
CO, showed no change in her personality, 
results of neurologic examination, or school 
performance. Another CT scan at this time 
was unchanged, ie, showed extensive bilat- 
eral leukomalacia. A thorough review of 
the patient’s school records showed that 
she completed first and second grade with- 
out difficulty, and ranked in the 90th 
national percentiles on the SRA Assess- 
ment Survey in May 1979. She had normal 
psychomotor development and no notable 
event in her medical history prior to the 
accident in July 1979. 


COMMENT 


Our patient had many initial symp- 
toms and findings consistent with her 
levels of COHb at admission. The 
acute symptoms of CO intoxication 
are generally appropriate to and pre- 
dictable by the level of COHb satura- 
tion (Table). Other transient symp- 
toms may include disorientation, 
slurred speech, involuntary move- 
ments, and fluctuating levels of con- 
sciousness. The so-called cherry-red 
appearance of the skin is relatively 
uncommon, occurring in less than 20% 
of reported cases. An aid to the detec- 
tion of acute CO exposure may be the 
presence of retinal hemorrhages,‘ 
especially when the less specific symp- 
toms from lower COHb saturation lev- 
els are present. 

There are about 200 persons de- 
scribed in the literature who have 
sustained notable neuropsychologic 
sequelae after surviving for at least 30 
days after an acute CO exposure.** 
The most frequently reported symp- 
toms and findings in these patients, 
from 30% to 60%, involve the so-called 
higher cortical functions. In order of 
declining frequency these symptoms 
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are memory impairment, personality 
alterations, specific signs of parietal- 
lobe dysfunction, such as visual agno- 
sia, dyspraxia, dysnomia, and dys- 
graphia. In about 10% of cases, motor 
symptoms were disabling—hemiple- 
gia, hypotonus, extrapyramidal rigidi- 
ty, and akinesia (often described as 
Parkinson’s-like). In the few docu- 
mented cases of children who survived 
an acute CO exposure for more than 
30 days, temporary cortical blindness, 
involuntary movements (chorea), and 
persistent memory deficits were often 
present.° 

Electroencephalograms in adult pa- 
tients with CO intoxication have 
shown diffuse as well as more focal 
dysrhythmias and epileptiform dis- 
charges.° Computerized tomographic 
scans of the brain have been described 
in 12 patients and have shown white 
matter destruction and edema, infarc- 
tions in the basal ganglia, and vari- 
able degrees of ventricular dilation." 
These findings correlate fairly well 
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with the neuropathologic features 
reported in animal and human cases’ 
of CO intoxication: white matter dam- 
age and destruction (leukoenceph- 
alopathy); softening and necrosis of 
basal ganglia, especially globus palli- 
dus; and gliosis.''’* Basal ganglia 
infarcts were not present in our 
patient; this may correspond to the 
infrequent description of extrapyram- 
idal residua of CO in children. 

Our patient shows many of the per- 
sistent cognitive and behavioral defi- 
cits that have been described primari- 
ly in adults. There have been no 
published reports that have used the 
newer and more refined neuropsycho- 
logic testing procedures in affected 
children. Therefore, it is not known 
what potential and especially subtle 
deficits may persist in children who 
survive acute CO intoxication. This is 
important because an individualized 
educational program may be neces- 
sary for them. For example, three of 
five children admitted to the Chil- 
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dren’s Hospital of Buffalo with acute 
CO intoxication between 1974 and 
1978 are currently .doing poorly in 
school (grades of “C” or below). Two 
of these children also have notable 
behavioral difficulties as well, up to 
five years after their initial CO expo- 
sure. Therefore, the potentially long- 
term perceptual deficits and personal- 
ity alterations in survivors of acciden- 
tal and intentional CO intoxication 
need to be appreciated and antici- 
pated. 

Finally, CO should be considered in 
the differential diagnosis of an acute 
encephalopathic state in children or 
adults. Appropriate clinical settings 
would include a long automobile trip, 
smoke exposure, incomplete combus- 
tion of domestic fuel, and a history of 
suicidal thoughts or gestures. A CT 
scan showing cerebral white matter 
edema or destruction should also sug- 
gest a diagnosis of CO intoxication, 
although this is not a specific find- 
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Mediastinal Teratoma 


Causing Life-Threatening Hemoptysis 


Its Occurrence in an Infant 


John M. Robertson, MD; Henry J. Fee, MD; Donald G. Mulder, MD 


è An 8-month-old infant girl with an 
anterior mediastinal teratoma experi- 
enced the unusual ¢ymptom of life-threat- 
ening hemoptysis secondary to ulceration 
of the tumor’s gastric mucosa into the 
lung parenchyma. 

(Am J Dis Child 1981;135:148-150) 


Ithough teratomas are unusual 
neoplasms, they represent the 
most common tumor found in the 
anterior mediastinum of children. 
Although many are asymptomatic and 
noted only on routine chest roentgen- 
ogram, others show dramatic and even 
life-threatening symptoms. We stud- 
ied an infant with massive hemoptysis 
secondary to a teratoma of the 
mediastinum. 


REPORT OF A CASE 


An 8-month-old infant girl admitted to 
the UCLA Hospital, Los Angeles, with a 
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recent history of massive hemoptysis had 
been healthy until 6 months of age, when 
she was noted to be lethargic and had a 
temperature of 39 °C. Despite treatment 
with antibiotics at another hospital, the 
symptoms persisted and a chest roentgeno- 
gram demonstrated possible pneumonia of 
the right upper lobe. Shortly thereafter, a 
blood-tinged sputum and a productive 
cough developed, and repeated chest films 
demonstrated further opacification of the 
right upper lung field (Fig 1). Bronchosco- 
py was normal and only normal flora grew 
from cultures of the sputum. Findings of 
tuberculin and Coccidioides skin tests were 
negative. Esophagogram showed a slightly 
leftward displacement of the esophagus, 
but no intrinsic lesion. Culture of a small 
amount of fluid obtained by percutaneous 
needle aspiration of a cavity in the center 
of the mass was sterile. After an episode of 
massive hemoptysis that caused severe res- 
piratory distress, the patient was trans- 
ferred to UCLA Hospital for further eval- 
uation. 

Repeated bronchoseopy disclosed eccen- 
tric narrowing of the right upper lobe 
bronchus with edema and moderate blood- 
tinged secretions, but no evidence of an 
endobronchial lesion. A second episode of 
massive hemoptysis shortly after admis- 
sion resulted in a cardiopulmonary arrest 


that required intubation and emergency 
operation. ý 

Through a right thoracotomy a large 
mediastinal mass was resected along with 
the intimately involved right upper lobe of 
the lung (Fig 2). On gross inspection of the 
tumor, the superior portion of the mass 
was found to contain gastric mucosa that 
had eroded into the right upper lobe bron- 
chus, causing the massive bleeding. Micro- 
scopically, all three germ layers were pres- 
ent in the tumor, which was noted to be a 
benign teratoma (Fig 3). The child recov- 
ered from the operation without complica- 
tion and was diseharged on the seventh 
postoperative day. She has remained 
healthy, with no clinical or roentgeno- 
graphic indication of recurrence. 


COMMENT 


Teratomas are unique in that all 
three germ layers are present. Some 
authors believe that these tumors 
arise from totipotential cells of the 
primitive streak during the second 
and third weeks of gestation’; others 
believe that abortive attempts at 
twinning may be responsible, since 
there is an increased incidence of 
twinning in the families of patients 
with teratomas.” Schlumberger sug- 
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Fig 1.—Posteroanterior chest roentgeno- 
gram showing large-mass lesion in right 
upper mediastinum compressing lung and 
tracheobronchial tree and calcification 
between the sixth and seventh ribs. 
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Fig 2.—Large 4 x 6 X 8-cm, semisolid, 
cystic teratoma possessing gastric muco- 
sa (arrowhead) that has eroded into con- 
tiguous right upper lobe of lung. 


gested that teratomas may represent 
a dislocation of tissue during embryo- 
genesis, and since this tends to occur 
in the thymus it could be the original 
site of the mediastinal teratoma.’ If 
this association is true, it could 
explain why many of the teratomas 
are found in the anterior mediasti- 
num. 

The classification of benign terato- 
mas under the general category of 
germ cell tumors along with semino- 
mas and embryonal carcinoma has 
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Fig 3.—Microscopic section of tumor containing neural elements, gastric mucosa, 
respiratory epithelium, adipose tissue, skin, and smooth muscle. 


GERM CELL TUMORS 


SEMINOMA EMBRYONAL CARCINOMA BENIGN TERATOMA 


ENDODERMAL SINUS 
(YOLK SAC) 


CHORIOCARCINOMA MALIGNANT TERATOMA 


Fig 4.—Classification of germ cell tumors. 
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been suggested (Fig 4).* Embryonal 
carcinomas may differentiate into 
choriocarcinoma, endodermal sinus 
(yolk sac) tumor, or malignant terato- 
ma. The literature is confusing with 
regard to classification of mediastinal 
tumors, but the chief prognostic fea- 
ture is whether the lesion is benign or 
malignant. 

In a recent review of teratomas, 
Grosfeld et alè found that 64.8% were 
sacrococcygeal, 11.7% mediastinal, 
4.8% presacral, 3.5% retroperitoneal, 
and 3.5% cervical. 

Despite the fact that teratomas are 
rare, they comprise the predominant 
tumor that arises in the anterior 
mediastinum in children.’ The mean 
age at the time of diagnosis of this 
lesion in children in one series was 3 
years, with a range of from 3 weeks to 
8 years.’ A review of the recent litera- 
ture revealed approximately 30 extra- 
pericardial intrathoracic teratomas 
in children younger than 2 years of 
age.™ It has been estimated that two 
thirds of the infants and children with 
these mediastinal neoplasms are 
brought to a physician because of 
symptoms, whereas the remainder are 
usually discovered by routine chest 
roentgenogram.® Among the infants 
who become symptomatic, coughing, 
dyspnea, and cyanotic episodes re- 
lated to the pressure of a space- 
occupying mass are typical manifesta- 
tions. Less frequently, the initial 
symptoms may be caused by perfora- 
tion or infection.’ To our knowledge, 
our case is unique because it is the 
only reported instance wherein the 
major symptom of anterior mediasti- 
nal teratoma was gross hemopty- 
sis.®:9:19 

Mediastinal teratomas appear as a 
dense, rounded mass with distinct 
well-defined borders on chest film. 
Roentgenographic calcification was 
present preoperatively in approxi- 
mately 35% of these tumors in one 
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series.” The identification of teeth on 
the standard roentgenogram is pa- 
thognomonic for a teratoma. 
Teratomas located in the mediasti- 
num were malignant 20% of the 
time®*’ and their prognosis varied 
according to the gross and histologic 
characteristics. Carney and asso- 
ciates™ reviewed all types of terato- 
mas in children and found that more 
than half of the tumors were cystic, 
with a low malignancy rate of 4%. In 
this same study, tumors that were 
both cystic and solid in nature were 
malignant in slightly more than 10%, 
whereas purely solid neoplasms were 
malignant in nearly 80% of the cases. 
Approximately 50% of the tumors con- 
tained mature adult tissue, and these 
patients had a five-year survival rate 
of 85%. By contrast, in the 25% of the 
patients who had obvious malignant 
components in the tumor, the five- 
year survival rate was only 14%." 
Although surgical excision offers 
the best chance for cure, the ultimate 
prognosis depends on the malignancy 
potential of the tumor, usually pre- 
dictable on the basis of the microscop- 
ic morphology. Successful manage- 
ment depends on early detection and 
resection before the tumor has an 
opportunity to obstruct, erode, under- 
go malignant change, or metastasize. 
Resection can be performed with rela- 
tive safety for all age groups, even in 
the young infant, as exemplified by 
Adler and associates’ successful re- 
moval of a large mediastinal teratoma 
from a premature infant just two days 
after its birth.’ The successful remov- 
al of a similar tumor in our 8-month- 
old girl, despite a cardiorespiratory 
arrest secondary to massive hemopty- 
sis, also supports this position. 
Although teratomas of the medias- 
tinum can usually be diagnosed by 
location, age of patient, and roentgen- 
ographic features, several tumors 
must be considered in the differential 


diagnosis: neurogenic tumors, thymo- 
ma or thymic cysts, lymphangiomas, 
hemangiomas, lipomas, bronchial 
cysts, enteric cysts, or lymphomas. 
The use of standard tomography, iso- 
tope scans, sonography, and comput- 
erized tomography may help to sug- 
gest the diagnosis. In most patients 
who have a mediastinal mass, opera- 
tive intervention will be necessary not 
only to establish the diagnosis, but 
also for the purpose of resecting the 
mass to relieve extrinsic pressure on 
mediastinal structures or to prevent 
other life-threatening complications. 
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Shigella Sepsis 


Burris Duncan, MD; Vincent A. Fulginiti, MD; Otto F. Sieber, Jr, MD; Kenneth J. Ryan, MD 


è It is generally believed that bactere- 
mia rarely occurs with enteric Shigella 
infections. During a five-year period, 110 
children were admitted to the University 
Hospital of the Arizona Health Sciences 
Center, Tucson, with Shigella enteritis. 
Eight (7%) had Shigella bacteremia/septi- 
cemia, and four of the eight died. An 
analysis of these patients and their course 
disclosed clinical characteristics that 
were of potential prognostic importance. 
Some of these indicators are identifiable 
early and hence could be useful in man- 
agement. The patients at greatest risk 
were afebrile; 10% or more dehydrated; 
malnourished, with a low serum albumin 
level; infected with ampicillin-resistant 
strains; had leukopenia during the course 
of the illness; and had persistent watery 
hemoglobin-positive stools. 

(Am J Dis Child 1981;135:151-154) 


nteric Shigella infections general- 

ly manifest themselves in a 
spectrum varying from a localized 
gastrointestinal illness of abrupt on- 
set and a two- to three-day course of 
relatively mild diarrhea to a more 
generalized illness of one to two 
weeks’ duration with bloody, mucoid, 
pus-filled stools, abdominal cramps, 
and severe constitutional symptoms. 
It is commonly belived that Shigella 
rarely enters the bloodstream; when it 
does, the associated clinical features 
and mortality are -indistinguishable 
from those where the infection 
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remains localized to the intestinal 
tract.'* However, Scragg et al? recent- 
ly reported their experience in South 
African infants who had Shigella bac- 
teremia and noted a mortality ef 45% 
(5/11). The present report not only 
identifies a similarly high mortality 
with Shigella bacteremia but also sug- 
gests that certain clinical indicators 
and factors in the host and the organ- 
ism may be of prognostic impor- 
tance. 


SUBJECTS AND METHODS 


Between April 1973 and September 1978, 
infectious gastroenteritis was a discharge 
diagnosis in 9% (664/7,287) of all children 
0 to 13 years of age hospitalized at the 
Arizona Health Sciences Center, Tucson. 
Shigella enteritis accounted for 16% (110/ 
664) of the total, and Shigella was also 
isolated from the blood in eight of these 
(7%). This frequency of Shigella bactere- 
mia/septicemia exceeds that reported 
from other centers. 

The charts of the eight children who had 
Shigella bacteremia during the same peri- 
od were reviewed in detail. All eight of the 
children had been seen during their acute 
illness by at least one of us. Four of the 
children were less than 12 months eld, and 
three of the four died. The other patients 
were 12, 13, 20, and 34 months of age. All 
had a course consistent with severe consti- 
tutional disease and the passage of diar- 
rheal stools continuing for more than one 
week and containing blood, mucus, and 
WBCs. 


RESULTS 


Clinical and laboratory features of 
the bacteremic patients are listed in 
the Table. To identify features that 


might indicate a poor prognosis, data 
from the four patients who died are 
compared with those from the survi- 
vors. This tabulation suggests several 
features indicating a poor prognosis. 
Such indicators were usually identifi- 
able within the first few days of hos- 
pitalization. 

Twenty hospitalized patients with 
Shigella gastroenteritis but without 
bacteremia were randomly selected 
and their charts reviewed. A summary 
of their clinical and laboratory find- 
ings is compared wth the bacteremic 
patients and is presented in Fig 1 
through 3. 


COMMENT 


Krugman et al' and Hoeprich? have 
stated that Shigella rarely invades the 
bloodstream. Winter and Harding’s' 
review in 1962 identified 44 published 
cases. A more extensive review pub- 
lished in the French literature identi- 
fied 101 cases reported between 1912 
and 1962.° In our review of the litera- 
ture, an additional 31 cases were 
found after 1962. The frequency of 
Shigella bacteremia can be estimated 
better from a series at Charity Hospi- 
tal where Shigella was isolated only 
twice from among 60,680 blood cul- 
tures taken during a ten-year period.’ 
Duval and Bassett (1902),’ Frankel 
(1915),* Dudgeon (1929),° Kessel,” 
Rothman (1936), and Dodd and 
Swanson (1938)? collectively exam- 
ined 523 blood cultures in cases of 
acute dysentery and found only four 
positive for Shigella. During a ten- 
year period in Dallas, more than 500 
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Probable prognostic significance 
Clinical features 
Admission temperature, > 37.5 °C 


Dehydration, = 10% 
Watery diarrhea, > 10 days 


Laboratory features 
Serum albumin, < 2 g/dL 


Hemoglobin-positive stools, > 10 days 
Organism resistant to ampicillin 


Possible prognostic significance 
Hemoglobin, < 10 g/dL 


Total serum protein, < 6 g/dL 

Polymorphonuclear leukocytes in stool 
Indicators not helpful 

Age, = 1 yr 

Admission WBC, > 15,000/cu mm 

Admission band forms, > 500/ cu mm 

Hyponatremia (sodium, < 130 mEq/L 

Acidosis (carbon dioxide, < 15 mEq/L) 
BUN, > 25 mg/dL 


Age, <1 yr 


Admission Temperature, RQQXg aay 4/8 
a TO A Es E 


>37.5°C 
Weight, <3rd % 
e 


Dehydration, >10% 


Clinical and Laboratory Indicators of Shigella Bacteremia in Children 


Leukopenia, < 3,500/cu mm during course 








No. Who No. Who 
Died Survived 


0/4 4/4 
3/3 0/3 
4/4 1/4 
3/3 0/2 
4/4 0/4 
4/4 0/4 
4/4 1/4 
2/4 0/4 
4/4 1/2 
4/4 2/4 
3/4 2/4 
1/4 0/4 
4/4 4/4 
2/4 3/4 
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14/20 
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5/20 


Rhy 3/6 
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Watery Diarrhea, KSSS 5/8 


>10% Days 
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Hemoglobin-positive Stools, KAASSAR RQ 4/8 
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>10 Days 
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Fig 1.—Clinical features of Shigella bacteremic (striped bars) and nonbacteremic (open 


bars) patients. 


patients were hospitalized with Shi- 
gella dysentery. Blood cultures were 
obtained from all 500; only two were 
positive for Shigella.” From these 
reports, the incidence of bacteremia 
occurring with Shigella enteritis can 
be estimated as being less than 0.6%. 

Other evidence, however, suggests 
that Shigella bacteremia may not be 
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so rare. Felsen" noted that, in most of 
the reported cases, the organism was 
cultured from the blood during the 
first few days of the illness. Pure 
cultures of Shigella have been isolated 
from the spleen as well as other 
organs at postmortem examination, 
and Davidson’ reported the isolation 
of Shigella from the urine of male 


patients, which supports the existence 
of bacteremia. The 7% incidence in our 
series is more than ten times the 0.6% 
estimate. 

Henson* stated that, even when Shi- 
gella invades the bloodstream, it does 
not produce a clinical illness separable 
from Shigella gastroenteritis. Howev- 
er, the present report suggests that 
the presence of some clinical features 
may help identify the patients who 
are likely to have a bacteremia, and in 
turn, which of those patients may 
have a poor prognosis. All bacteremic 
patients in our series had a severe 
form of shigellosis. This report sup- 
ports the concept that the disease is 
most severe in young infants and in 
the malnourished. Seven of the eight 
children were less than 20 months of 
age, four of seven children were below 
the third percentile for weight, five of 
six had a total serum protein concen- 
tration less than 6 g/dL, and three of 
five had a serum albumin level less 
than 2 g/dL. Only one of the patients 
had a leukocyte count greater than 
15,000/cu mm. All eight children had 
an absolute band form count greater 
than 500/cu mm. In five, it was 
greater than 1,000/cusmm, and in two 
children, the band form count was 
greater than 2,000/cu mm. Four of the 
eight children had a monocyte count 
greater than 25%. All four patients 
who died had ampicillin-resistant 
strains. Thus, five of the eight 
patients had ampicillin-resistant or- 
ganisms, which is 3% times the gverall 
ampicillin-resistant rate for Shigella 
during the same period from the same 
laboratory (68% vs 18%). Although all 
eight patients had S flexneri, no par- 
ticular subtype dominated in the se- 
ries. Thus, there appear to be some 
distinctive features of the host and of 
the invading bacteria that may pre- 
dispose to bacteremia and/or septi- 
cemia. 

Host factors are of great signifi- 
cance in the severity of infection. Mal- 
nutrition, as defined by a weight 
below the third percentile for age and 
serum albumin level below 2 g/dL, 
was observed in three of the four 
patients who died and may be the 
most basic factor. Undernutrition is 
well known to induce a broad immu- 
nodeficiency state.’ 
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Figures 1 through 3 compare sev- 
eral clinical and laboratory features 
found in the Shigella bacteremic 
patients with those found in nonbac- 
teremic patients. In general, the clini- 
cal features that are helpful in 
separating the bacteremic from the 
nonbacteremic patients are malnutri- 
tion, as measured by a weight less 
than the third percentile and a serum 
albumin level less than 2 g/dL; initial 
presentation of dehydration equal to 
or greater than 10% of body weight; 
and persistence of bloody, watery 
diarrhea for more than ten days (Fig 
1). Useful laboratory features include 
initial hyponatremia (sodium level, 
< 130 mEq/L) and acidosis (carbon 
dioxide level, < 15 mEq/L); a mono- 
cyte count greater than 25%; a BUN 
concentration greater than 25 mg/dL; 
and leukopenia (< 3,500/cu mm) de- 
veloping during the course of the ill- 
ness (Fig 2). Shigella flexneri seems to 
be a more virulent organism as it was 
the only species found in the blood- 
stream, yet in our institution, S flexne- 
ri is the second most common species 
isolated. Shigella sonnei occurs with 
twice the frequency as does S flexneri. 
Also, the S flexneri that invaded the 
bloodstream was more likely to be 
resistant to ampicillin than was the S 
flexneri that did not become blood- 
borne (5/8 vs 2/6) (Fig 3). 

On admission, two of the patients in 
the nonbacteremic group had several 
of the characteristics of the bacterem- 
ic patients. Both had a weight less 
than the third percentile for age and a 
low serum albumin level (2.5 g/dL). 
On admission, both were more than 
10% dehydrated and were hypona- 
tremic (sodium level, 121 and 122 
mEq/L) and acidotic (carbon dioxide 
level, 5 and 8 mEq/L). Both appeared 
to be “septic,” but a single blood cul- 
ture was negative. The stool in both 
yielded flexneri. In one patient, the S 
flexneri was resistant to ampicillin; in 
the other, it was sensitive to ampicil- 
lin. Both had a prolonged hospital 
course and both required parenteral 
alimentation. There were no deaths in 
the nonbacteremic group of patients. 

This report, plus the experience of 
others, suggests that Shigella bactere- 
mia is associated with a high mortali- 
ty that has not changed appreciably 


Am J Dis Child—Vol 135, Feb 1981 


Hemoglobin, <10 g/dL SSS 2/8 
18 


l 


Admission WBC, RSJ 1/8 


>15,000/cu mm F--~ 7 4/19 


Band Forms, SSS 8/8 
EETA IRL ~ Pe AE Se 


>500/cu mm 


16/19 


Monocytosis, >25% SSE 


Leukopenia, <3,500/cu mm SSS 4/8 
/19 


During Course 


BUN, >25 mg/dL SSS 3/5 
1/12 


Sodium, <130 mEq/L SSSSSSSnnssg 5/8 


5/18 


Carbon Dioxide, <15 mEq/L See 4/7 


O 10 20 30 40 50 60 70 80 90 100 


% of Patients 





Fig 2.—Laboratory features of Shigella bacteremic (striped bars) and nonbacteremic 


(open bars) patients. 
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Fig 3.—Microbiologic features of Shigella bacteremic (striped bars) and nonbacteremic 
(open bars) patients. Dotted areas ndicate organisms that were resistant to ampicil- 


lin. 


since the preantibiotic era. A 1936 
review noted a mortality of 35% 
(6/17). The mortality in the current 
series was 50% (4/8), and there were 
nine deaths among the other 26 cases 
reported since 1966 (35%).*'7~°° This 
overall rate is in excess of the mortal- 
ity of 2.5% to 5% from Shigella gas- 


troenteritis in the preantibiotic era. 
The mortality of 38% (13/34) in Shigel- 
la sepsis between 1966 and 1979 is 
considerably higher than the present 
1% mortality from shigellosis." 
Some clinical features appear to be 
useful in predicting a poor prognosis. 
Although the numbers are small, this 
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report suggests that the physician 
should be particularly concerned with 
the patient who is afebrile, more than 
10% dehydrated, malnourished, has a 
low serum albumin level, is infected 
with S flexneri resistant to ampicillin, 
has leukopenia develop, and has pro- 
longed protracted diarrhea and per- 
sistent hemoglobin-positive stools. 
While bacteremia may be rare in 
patients with simple short-duration 
Shigella diarrhea, the clinician should 
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question the “dogma” that it is also 
rare in the patient with the more 
severe form of Shigella infection. 
The following management is pro- 
posed for patients with Shigella infec- 
tion whose initial clinical presentation 
suggests either bacteremia or septi- 
cemia as already outlined: (1) general 
supportive care should include close 
attention to restoring and maintain- 
ing fluid and electrolyte losses, moni- 
toring prothrombin and partial 
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Pneumococeal Vaccine Failures 


Two Case Reports and Review 


Ciro Valent Sumaya, MD; Capt Richard W. Harbison, MC, USAF; Howard A. Britton, MD 


è In six patients (four described pre- 
viously) who received the currently 
licensed pneumococcal vaccine (Pneu- 
movax), severe pneumococcal disease 
developed from a type contained in the 
vaccine. All exhibited a poor or inconsis- 
tent antibody response to the vaccine. 
Immunosuppressive drugs and radiation 
used to treat existing disorders, predomi- 
nantly Hodgkin’s disease, appeared to be 
major factors responsible for the poor 
immune response. None were receiving 
antimicrobial prophylaxis at the time of 
the pneumococcal infection. We suggest 
that type-specific antibody at a level 
below 215 ng of antibody nitrogen per 
milliliter of serum may not be protective. 
More extensive vaccine trials in persons, 
particularly children, at high risk of severe 
pneumococcal disease are needed. The 
optimal time to immunize persons receiv- 
ing radiation or immunosuppressive 
drugs remains to be established. 

(Am J Dis Child 1981;135:1 55-158) 


Ge pneumococcal disease is un- 
usually common in persons with 
anatomic or functional asplenia.' A 
pneumococcal polyvalent vaccine 
(Pneumovax) containing polysaccha- 
rides derived from 14 common types 
of pneumococci has recently been 
licensed for use in children and adults 
at high risk for severe pneumococcal 
disease. In a number of those immu- 
nized, serious pneumococcal disease 
due to a pneumococcal type contained 
in the vaccine has reportedly devel- 
oped.*”’ 

We describe two splenectomized 
children in whom, following immuni- 
zation, pneumococcal sepsis and men- 
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ingitis developed due to a type con- 
tained in the vaccine. These patients, 
together with those previously de- 
scribed, are discussed in order to eluci- 
date the factors, isolated or common, 
that are responsible for the vaccine 
failure. An estimate is made of the 
minimal protective antibody level to 
pneumococcal types. 


REPORT OF CASES 


Case 1.—On March 8, 1979, a 9-year-old 
boy in a shock-like state was admitted to 
the hospital. The morning of admission he 
had experienced the acute onset of vomit- 
ing and high fever. He was taken to his 
physician and during the examination car- 
diovascular collapse occurred. He received 
fluids, sodium bicarbonate, dexametha- 
sone, and chloramphenicol (patient was 
allergic to penicillin) intravenously, and 
was transferred to the intensive zare 
unit. 

A lumbar puncture made on admission 
showed no pleocytosis and normal levels of 
glucose and protein; the Gram’s stain and 
counterimmunoelectrophoresis for Strepto- 
coccus pneumoniae, Haemophilus influen- 
zae type b, and Neisseria meningitidis 
were also negative. He continued to receive 
chloramphenicol intravenously. The ir_tial 
cultures of CSF and blood yielded S pueu- 
moniae type 18C(56). (The pneumococcal 
types cited throughout this article are 
according to Danish classification. The 
American classification is in parentheses.) 
The minimal inhibitory concentration of 
chloramphenicol for this isolate was ).25 
ug/mL. The patient remained comatose 
and died on the third hospital day. 

Evan’s syndrome, a familial autoimmune 
hemolytic anemia associated with throm- 
bocytopenie purpura, had been previously 
diagnosed in the patient. A splenectomy 
was performed at 13 months of age. The 
first episode of thrombocytopenic purpura 
occurred at 5 years of age; he was then 
started on prednisone therapy. In Decem- 
ber 1977 he received a short course of 
vincristine sulfate for the persistent 
thrombocytopenic purpura. The patient 
received an intramuscular (IM) injection of 
the currently licensed pneumococcal vac- 
cine in February 1978. He was receiving 


prednisone at the time of immunization. 
Since then, the patient had been in good 
health except for a single episode of throm- 
bocytopenic purpura in November 1978. 
During this episode he received another 
short course of vincristine sulfate and the 
dosage of prednisone was readjusted to 5 
mg/day. 

CASE 2.—A 16-year-old boy came to the 
hospital, Feb 27, 1979, with a headache, 
temperature of 39.4 °C, and meningism. 
He manifested combative behavior, a rigid 
neck, and a positive Kernig’s sign. Labora- 
tory studies on the CSF disclosed the fol- 
lowing values: WBC, 11,800/cu mm, with 
72% neutrophils and 28% lymphocytes; pro- 
tein, 460 mg/dL; glucose, 2 mg/dL; and 
concomitant peripheral blood glucose, 233 
mg/dL. Streptococcus pneumoniae type 14 
was cultured from the blood and CSF. 
Because he was allergic to penicillin, the 
patient received chloramphenicol intrave- 
nously in a dosage of 100 mg/kg/day. He 
became afebrile after two days of antimi- 
crobial therapy and made an uneventful 
recovery. 

Four years previously, in June 1975, 
Hodgkin’s disease, nodular sclerosing his- 
tologic type, stage IV B had been diag- 
nosed in the patient. A total splenectomy 
was performed followed by radiotherapy, 
3,800 rads, and intermittent courses of 
chemotherapy (mechlorethamine hydro- 
chloride, vincristine sulfate, procarbazine 
hydrochloride, prednisone, and bleomycin 
sulfate). On Feb 24, 1978, the patient 
received an IM injection of the currently 
licensed pneumococcal vaccine. The last 
course of chemotherapy was administered 
in April 1978. Since then his disease has 
been in remission. 


RESULTS 


Antibody levels to 12 of 14 pneumo- 
coccal types in the vaccine were deter- 
mined for blood specimens obtained 
during the course of illness from the 
two patients (Table 1). A poor anti- 
body level has been defined as (a) less 
than 300 ng of type-specific antibody 
nitrogen per milliliter of serum in 
specimens collected within one year 
after immunization,” or (b) less than 
twofold rises in type-specific antibody 
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Table 1.—Serum Antibody Levels* to 12ʻ%of 14 Pneumococcal Types Present 
in Currently Licensed Vaccine 


Case 2 


ee —--rnrn———————————————- OOoOowmnamooooo.. 


Case 1i 
Acute, 
3/12/79 


Acute, 


3/2/79 


Convalescent 
oo Iiia 


3/22/79 4/18/79 


y 
66 6 686 747 


1,456 
72 87 140 


17 24 169 
2,842 
169 150 154 
106 109 136 
218 204 588 
198 139 336 
189 218 278 


3,126 1,639 


650 1,417 
1,499 1,720 


707 739 





*Nanograms of antibody nitrogen per milliliter of serum as determined by the method described by 


Schiffman and Austrian.’ 


+Pneumococcal type is according to Danish classification. The corresponding American classifi- 


cation is in parentheses. 
tConvalescent sera not available. 


levels following immunization.*’® In 
both patients, poor antibody levels 
were observed not only to the type of 
pneumococcus that caused their illness 
but to the majority of types present in 
the vaccine. Since prevaccine and 
postvaceine antibody levels were not 
available, it is uncertain if the lack or 
low levels of antjbodies in the acute 
sera represented declines from pre- 
viously substantial levels or inade- 
quate initial immune responses to the 
vaccine. In normal persons, peak anti- 
body titers developed after immuniza- 
tion decline only slightly after one 
year.” However, in persons immu- 
nized during infancy'' or who have 
Hodgkin’s disease,” the decline may 
occur more rapidly. 


COMMENT 


There are now six reported pa- 
tients, including the two from this 
article who have received the current- 
ly licensed pneumococcal vaccine and 
in whom severe disease from a pneu- 
mococcal type contained in the vaccine 
has developed (Table 2). (One other 
child and adult not included received 
the pneumococcal vaccine derived 
from 12 common types and later, dis- 
ease from a type contained in the 
vaccine developed.'**) Several possi- 
ble explanations exist as to why this 


group may have responded inade- — 


quately to the vaccine. 
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Pneumococcal Disease 
in Compromised Host 


Recent investigations have shown 
that patients with Hodgkin’s disease, 
including several children, tend to 
have a poor antibody response to 
pneumococcal vaccines if immunized 
within two to three years after receiv- 
ing chemotherapy and radiation." °? 
All three individuals with vaccine fail- 
ure who had Hodgkin’s_ disease, 
including case 2 from our study, 
received the pneumococcal vaccine 
within this period of apparent immu- 
nodeficiency. 

The role that the hemolytic disorder 
may have played in the poor immune 
response to the pneumococcal vaccine 
in case 1 from our study is not known. 
However, it is possible that the immu- 
nosuppressive therapy received at the 
time of immunization was a more 
important factor. Giebink and col- 
leagues’ described a patient with 
underlying familial nonimmune he- 
molytic anemia in whom vaccine type 
23F(23) pneumococcal disease devel- 
oped following the administration of 
vaccine that contained 12 pneumococ- 
cal types. Whether this patient ever 
received immunosuppressive therapy 
is not mentioned. A small number of 
children who had splenectomies for 
various immune or nonimmune hemo- 
lytic disorders have previously been 
immunized with pneumococcal vaccine 


containing eight pneumococcal types.’ 
Their antibody responses were similar 
to those of normal control children. 
Data are unavailable, however, to 
determine if the patients in that study 
were receiving immunosuppressive 
therapy near the time of immuniza- 
tion as was the patient in our case 1. 
Drug-induced immunosuppression 
may also have been responsible in part 
for the poor antibody response by the 
patient described by Preheim and 
Rytel.° 

No reason is readily apparent, on 
the other hand, for the inadequate 
immune response produced by the 
child with sickle cell anemia, deseribed 
by Ahonkhai et al‘ (Table 2). In a trial 
study conducted by Ammann and col- 
leagues’ with children and young 
adults with sickle cell disease, an ade- 
quate immune response to a pneumo- 
coccal vaccine that contained eight 
common pneumococcal types devel- 
oped. Moreover, after a two-year peri- 
od of observation, none of the immu- 
nized children with sickle cell anemia 
had bacteremia due to pneumococcal 
types present in the vaccine. The child 
described by Ahonkhai et al,’ however, 
was 2 years old when immunized. In 
general, in very young children a con- 
sistently adequate response to the 
vaccine does not develop; a response 
similar to that of adults appears to 
develop at about 2 years of age." 


Antigenic Properties 
of Pneumococcal Vaccine 


In two of the six patients with 
vaccine failure, type 6A pneumococcal 
disease developed (Table 2). These 
findings and the results of Weibel and 
colleagues? suggest that 6A polysac- 
charide is a particularly weak vaccine 
antigen. Type 6A pneumococcus is 
also a particularly common cause of 
disseminated pneumococcal disease in 
children.’ In two other immunized 
children, disease from type 6B pneu- 
mococcus has developed, ° a type not 
contained in the vaccine but that has 
cross-reacting antigens with vaccine 
type 6A’ (Overturf subsequently 
identified the pneumococcus in his 
article’® as type 6B [Gary D. Overturf, 
MD, oral communication, March 
1980].) Although the protective value 
of the heterologous antibody is not 
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Table 2.—Patients in Whom Pneumococcal Disease*Developed 
From a Pneumococcal Type in Currently Licensed Vaccine 


Antibody Response Z 
Vaccination Concurrent to Vaccinet+ 
Pneumococcal Splenectomy to Antimicrobial —————~————————— “ 
Type in to Disease Disease Prophylaxis, Type in Other Associated l 
Disease* Onset, mo Onset, mo Yes/No Disease Factors 


Intermittent therapy | 


Sex/Age, Underlying 
yr Diseases 


Preheim Chronic 
and lympho- with cyclophos- 
Rytel‘ cytic leu- phamide, predni- 
kemia sone, procarbazine 
Minor et Hodgkin's Inconsistent Vaccine received 
al’ disease (adequate to within 1.5 yr of ra- 
type 4) diotherapy and 
chemotherapy 


Vaccine received ‘| 
within 1.5 yr of ra- | 
diotherapy and 
chemotherapy. 


Poor compliance with | 
monthly penicillin G . 
benzathine prophy- 4 
laxis discontinued | 
after vaccine re- 
ceived 


Daily low-dose pred- | 
nisone therapy, in- ) 
termittent vincris- 
tine therapy 


Vaccine received | 
within 2.5 yr of ra- i 
diotherapy and dur- | 
ing chemotherapy 


General 


Hodgkin’s 
disease 


23F(23) 


Ahonkhai F/2 6/12 Sickle-cell 
et al’ anemia 


Yes (see 
“Other 
Associated 
Factors’’) 


Inconsistent§ Poor§ 
(adequate to 
type 4, 14) 


Present Autoimmune 
article hemolytic 
anemia 


18C(56) 


Inconsistent§ 
(adequate to 
type 1, 4, 
18C[56], 
23F[23]) 


*Pneumococcal type is according to Danish classification. The corresponding American classification is in parentheses. 

TA poor response is characterized by less than twofold rises in type-specific antibody levels following immunization’’ or an antibody level less than 300 
ng of antibody nitrogen per milliliter of serum in specimens collected within one year after immunization.*’” This column denotes the antibody response to the 
vaccine in general terms, ie, to the different vaccine types as a whole, and to the specific vaccine type that caused the patient's disease. 

tSurgical removal 8f spleen was not performed. 

§This antibody response is based on acute or convalescent serum obtained during the pneumococcal disease episode. e 


Hodgkin's 
disease 





well defined, it is noted that both 
children had a poor antibody response 
to type 6A pneumococcus following 
immunization with the licensed vac- 
cine. 

A roygh estimation of the minimal 
protective level of type-specific anti- 
body is possible from available serum 
antibody levels to the pneumococcal 
types that caused severe disease in the 
patients with vaccine failure (Table 3). 
In the patients with vaccine failure 
whose serum antibody levels during 
acute illness were not recorded, the 
antibody level to pneumococci imme- 
diately preillness was assumed to be 


Table 3.—Levels of Specific Serum Antibody to the Vaccine-Incorporated 
Pneumococcal Type That Caused Severe Disease in Six Immunized Persons 


Type-Specific Antibody Levelt ] 


Pneumococcal Type immunization Disease Course 


Found in eae ore ear 


Vaccine and Disease? Before After — —— 


Present article, case 1 
Present article, case 2 <a Fe 3 1 AAT 





*Pneumococcal type according to Danish classification. The corresponding American classifica- | 
tion is in parentheses. 
tNanograms of antibody nitrogen per milliliter of serum. 


similar to or at least not higher than 
the convalescent titer. In one patient, 
the preillness antibody level, deter- 
mined three months prior to the onset 
of disease, was assumed to be similar 
to that in serum following immuniza- 
tion. The antibody level after immuni- 
zation in another person who received 
pneumococcal vaccine that contained 
12 pneumococcal types was 284 ng of 
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antibody nitrogen to the disease-pro- 
ducing type per milliliter of serum." 
The antibody level in the acute serum 
specimen was 214 ng of antibody 
nitrogen per milliliter of serum. Based 
on these findings, type-specific anti- 
body levels below 215 ng of antibody 
nitrogen per milliliter, as determined 
by the radioimmunoassay deseribed 
by Schiffman and Austrian, is proba- 


bly not protective. The minimal pro- 
tective level these results suggest is 
consistent with that previously 
stated.*’ 

During convalescence, a substantial 
rise in serum antibody titer to the 
specific pneumococcal type that pro- 
duced his disease occurred in patient 
2. One reason for this response could 


- be the prolonged interval since immu- 
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nosuppressive therapy was last re- 
ceived. It is also possible that the 
particulate, wild-type polysaccharide 
is a more potent immunogen than the 
soluble pneumococcal type contained 
in the vaccine (Gerald Schiffman, 
PhD, written communication, August 
1979). In contrast, a notable rise in 
serum antibody titer was not detected 
during convalescence in three other 
patients with vaccine failure.*® This 
finding suggests that even a second or 
booster dose of vaccine would not have 
produced substantial antibody levels. 

Pneumococcal type-specific anti- 
body levels should probably be moni- 
tored following immunization, partic- 
ularly in those persons who have an 
increased likelihood to respond subop- 
timally. However, few laboratories 
have the expertise necessary to per- 
form these antibody determinations, 
and the minimal protective level of 
antibody is still unclear. Also, even if a 
presumably adequate immune re- 
sponse were found, only approximate- 
ly 80% of the pneumococcal strains 
that cause disease are contained in the 
licensed vaccine.” We are reminded of 
this problem by a number of recent 
reports of vaccinees in whom severe 
pneumococcal disease from a type not 
contained in the licensed vaccine 
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geveloped™ (Margaret K. Hostetter, 
MD, oral communication, August 
1980). 


Antimicrobial Prophylaxis 


None of the patients with vaccine 
failure who are listed in Table 2 were 
receiving concurrent antimicrobial 
prophylaxis at the time of the pneu- 
mococcal infection. These findings, 
however, do not imply that antimicro- 
bial prophylaxis would have prevented 
the pneumococcal disease. Severe 
pneumococcal disease has occurred in 
patients receiving purportedly ade- 
quate doses of penicillin’***** (Mar- 
garet K. Hostetter, MD, oral commu- 
nication, August 1980). 

The efficacy of antimicrobial pro- 
phylaxis in patients at high risk for 
pneumococcal disease remains uncer- 
tain because adequately controlled 
trials are lacking. In addition, there 
are problems associated with the 
emergence of pneumococci that are 


99 9% 


resistant to penicillin'’**** and eryth- 
romycin.”° 

Dickerman*® has proposed that all 
surgically or functionally asplenic pa- 
tients should receive the currently 
licensed pneumococcal vaccine and 
prophylactic penicillin. This recom- 
mendation may be logical for the pres- 
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ent but should be evaluated by con- 
trolled trials to determine whether 
pneumococcal infection is best pre- 
vented by vaccine, penicillin (or other 
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explain the reason for this phenome- 
non and clarify the minimal protective 
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of underlying diseases or reasons for 
splenectomy. 
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Injury and Its Correlates 
Among 1-Year-Old Children 


Study of Children With Both Normal and Low Birth Weights 


Marie C. McCormick, MD, ScD; Sam Shapiro; Barbara H. Starfield, MD, MPH 


è Factors associated with injury in the 
first year of life were examined using data 
on a random sample of infants in eight 
regions in the United States. By 1 year of 
age, 8.6% of the 4,989 infants surveyed 
had had an injury for which medical care 
was sought, although serious sequelae 
(eg, death and developmental delay) were 
infrequent. The data suggest that the 
achievement of independent mobility, eg, 
walking, was a major factor in the risk of 
injury. Other risk factors included very 
young mothers and isolated mothers, but 
not socioeconomic status, illness in the 
infant, or low birth weight. However, iden- 
tification of small groups at very high risk 
is not possible, so that health profession- 
als should be prepared to counsel all new 
parents early about injuries. 

(Am J Dis Child 1981;135:159-163) 
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ittle is known about the factors 
associated with injuries in the 
first year of life, a period when the 
risk of injury may not be considered 
high. Nonetheless, the rate of injuries 
has been shown to increase rapidly in 
the first year,’ and the risk of mortal- 
ity of infants from at least one type of 
accident, motor vehicle accidents, ex- 
ceeds that of older children.” The iden- 
tification of correlates of infant inju- 
ries could not only suggest approaches 
to the reduction of injuries in the first 
year, but might also permit the tar- 
getting of preventive strategies for 
the second year of life when deaths’ 
and morbidity’ caused by injuries are 
among the highest of any age group. 
We have examined the dimensions of 
injury as a health problem by the end 
of the first year of life and the extent 
to which sociodemographic, health, 
and health care factors affect the risk 
of injury in a large sample of 
infants. 


METHODS 


Data for this analysis were collected as 
part of the evaluation of a program 
designed to accelerate the regionalization 
of perinatal care for high-risk pregnancies. 
The program covers eight geographically 
defined populations characterized by a 


wide spectrum of ethnic and sociodemo- 
graphic variables and medical care envi- 
ronments, accounting for about 6% of the 
births in the United States.°° 

The eight regions are as follows: state of 
Arizona; 15 counties around Syracuse in 
Upstate New York; upper west side of 
Manhattan (Central Harlem, Washington 
Heights, Riverside); Dallas County; Cleve- 
land and surrounding Cuyahoga County; 
three regions in Los Angeles County (the 
Southeastern Region, Central Region and 
San Gabriel Valley, and the Coastal 
Region). 

Information on health problems and 
medical care utilization and observations 
of developmental activities were obtained 
on a random sample of infants born to 
residents of the eight program regions 
during a six-month period in 1976. The 
sampling procedure, completion rate, and 
survey instrument and methods have been 
described elsewhere in more detail’ and 
will be summarized briefly herein. A strat- 
ified sample of infants was selected from 
the vital statistics files such that 82% of 
those weighing 2,500 g or less (low-birth- 
weight [LBW] infants) and 3% of those 
weighing more than 2,500 g (normal-birth- 
weight [NBW] infants) at birth were eligi- 
ble for the survey. The infants were seen in 
their homes at 1 year of age, corrected for 
duration of gestation. 

After the parent or guardian signified 
informed consent by signing a form in the 
survey instrument, interviewers obtained 
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information on the characteristics of the 
family and health problems of the child and 
a set of simple developmental and physical 
observations. Home visits were completed 
on 80% of the infants known to be living in 
the program regions at the time of the 
survey for a total study population of 3,179 
LBW infants, 1,777 NBW infants, and 33 
with unknown birth weight. Data for this 
report are based on questions about hospi- 
talization, a specific question on accident 
or injuries for which medical care was 
sought, and observations of gross motor 
activities. 

In addition, infant mortality data for 
single live births in these same regions 
were obtained for the two years prior to 
the birth of the survey population (1974 to 
1975). Neonatal (0 to 27 days) and post- 
neonatal (28 days to 11 months) deaths, and 
cause of death in these time periods were 
examined to assess the contribution of 
injuries to mortality in this population. The 
fact that the mortality data refer to single 
live births in 1974-1975 and that the survey 
sample was drawn from all births oc- 
curring in a six-month period in 1976 was 
not expected to affect the conclusions 
drawn about the relative contribution of 
injuries to mortality in LBW and NBW 
infants. 


RESULTS 


The overall neonatal mortality for 
the eight regions combined was 9.5 
per 1,000 single live births; the post- 
neonatal mortality was 4.2 per 1,000 
singleton survivors of the neonatal 
period. Deaths attributed to accidents, 
poisoning, or violence (in the Interna- 
tional Classification of Diseases- 
Adopted Eight Revision codes 800- 
999) accounted for only 3.3% of all 
deaths (Table 1), or a cause-specific 
mortality of 4.5 per 10,000 single live 
births. However, the percentage of 
deaths attributed to accidents varied 
by age at death from 0.7% of deaths in 
the neonatal period to 9.2% of deaths 
in the postneonatal period. The NBW 
infants appeared at greater risk than 
LBW infants, particularly in the post- 
neonatal period. 

In contrast to the relatively low 
death rate from accidents and inju- 
ries, a relatively high percentage of 
infants experienced an injury for 
which medical care was sought. Of 
4,989 infants, injuries resulted in hos- 
pitalization for 59 and a visit to a 
health professional for another 383. 
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Table 1.—Infant Mortality and Percentage of Infant Deaths Caused by Accidents 
for Single Live Births, All Regions Combined, 1974 to 1975* 


Total 


LBW 


Mortalities 


Neonatalt 
Postneonatalt 
Total§ 


Neonatal! 
Postneonatal 9.2 
Total 3.3 





100.6 
17.2 
116.1 


Accidental Deaths as a Percentage of Total Deaths 
0.7 


0.1 
5.2 
0.8 


*LBW indicates low birth weight; NBW, normal birth weight. 


Deaths less than 28 days per 1,000 live births. 


Deaths 28 days to 11 months per 1,000 survivors of neonatal period. 


§Deaths 0 to 11 months per 1,000 live births. 


Table 2.—Percentage of Infants With an Injury and Age 
at First Injury by Birth Weight 


=1,500 
Population No.* 
(reweighted) 


% of population with 
an injury* 6.3 


476 


Sample No. 


1,501-2,000 


Birth Weight, g 


2,001-2,500 


6.4 
660 


% of sample with an injury at chronologic age (mo) 
0.4 0. 


1-3 
1.2 
1.5 
10-12 1.5 
13 +f 2.3 
Unknown 0.4 
Total No. with an injury 19 





1.2 
17 
2.4 


0.5 
45 


*Reweighted to account for differential sampling and completion ratios in each region. Weighting 
factors for low-birth-weight infants, all regions combined, is 1.87: for normal-birth-weight infants, 


48.6. 


tAvailable only for very low-birth-weight infants because of adjustment for duration of gestation. 
Not all infants at higher birth weights had more than 12 months of experience, and are not indicated in 


percentages, but are in totals. 


When these figures were reweighted 
to adjust for a differential sampling 
and completion ratios among the 
regions, an estimated 8.6% of 1-year- 
olds had experienced such an injury. 
The percentage varied little by birth 
weight: 8.4% of LBW infants as com- 
pared with 8.7% of NBW infants (Ta- 
ble 2). 

The risk of injury appeared to be 
related to the achievement of inde- 
pendent mobility. This was suggested 
by the fact that a large majority of 
injuries occurred during the second 6 
months of life, when the infants would 
be expected to begin crawling and 
walking (Table 2). Furthermore, the 
progression in percentage of children 
experiencing an injury with chrono- 
logic age appeared similar for each 
birth weight group, but occurred 
somewhat later in very LBW groups 


(< 2,000 g) as would be consistent 
with their gestational age. The asso- 
ciation of injuries with independent 
mobility was further supported by the 
finding that the percentage of LBW 
infants with an injury was higher 
among those observed to be walking 
at the time of the interview than those 
not walking (9.7% 5.7%, respectively; 
P< .05). The difference was smaller 
among NBW infants (9.6% and 7.0% 
respectively; P > .05). 

Among the injuries reported, al- 
most half (48.9%) were head or neck 
injuries, including skull fractures, con- 
cussions, and other types of injuries. 
Another 15.7% were accounted for by 
nonspecific descriptions such as 
“falls” or “motor vehicle accidents” 
without information concerning the 
type of injury involved. Burns ac- 
counted for 13.2%, and the remaining 
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Table 3.—Injuries in the First Year of Life for NBW and LBW Infants by 
Sociodemographic Variables* 


















LBW Infants NBW Infants , 
e—a 
% With % With 





Injuries 


Race 


W 2,105 7.67 1,460 9.6 

Nonwhite 1,075 9.7 317 7.9 
Maternal age at birth of child, (yr) 

a r 118 11.3 


18-34 

















Head of household-employment status 


1-4 prior pregnancies 
> 5 pregnancies 


35+ 190 6.3 87 4.1 
Maternal education 

Less than high school graduate 1,220 8.0 550 7.8 

High school graduate 1,220 7.9 696 11.0 

More than high school graduate 731 9.3 528 8.8 
Annual family income 

< $8,000 1,307 9.0 546 9.0 

$8,000-$14,999 934 8.5 598 9.1 

=> $15,000 655 8.0 523 10.7 


Maternal head-unemployed 432 10.0 147 13.98 

Maternal head-employed 8.9 53 8.9 

Other head-unemployed 380 8.1 171 6.7 

Other head-employed 2,176 8.0 1,361 9.0 
Birth order 

Survey child first child 1,163 9.3 617 10.0 


*LBW indicates low birth weight; NBW, normal birth weight. 


Tx? significant, P < ,05 level. 


tOverall distribution not statistically different, but for difference between young mothers and 


remainder, x’, P < .05. 


§Overall distribution not statistically different nor is distinction between employed and unemployed. 
For single parent (mother alone) vs remainder, x’, P < .05 level. 


22.2% consisted of a wide variety of 
sprains, bruises, and lacerations in- 
volving, a wide variety of anatomic 
sites. 

As noted previously, only 13.3% of 
the children with injuries who saw a 
health professional were hospitalized 
for that injury. Among these were two 
NBW infants admitted for child abuse 
or neglect. Only one infant, a NBW 
infant, was found to have develop- 
mental delay secondary to a severe 
head injury sustained during a motor 
vehicle accident. 

To ascertain whether particular fac- 
tors characterized groups at high risk, 
the association of injury in the first 
year of life with other variables was 
examined for LBW and NBW infants. 
Despite the lack of statistical differ- 
ence in overall risk of injury between 
LBW and NBW infants, these two 
` birth weight groups were considered 
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separately because LBW infants con- 
stituted a group of interest among 
whom factors associated with injuries 
might be different than among NBW 
infants. 

The percentage of injuries by 
sociodemographic variables are given 
in Table 3. For LBW infants. the 
frequency is higher among nonwhite 
infants and those born to young moth- 
ers. There seems to be no effect of sex, 
maternal education, annual family 
income, who was the head of the 
household, their employment status, 
or birth order. 

For NBW infants, a higher percent- 
age of infants of young mothers expe- 
rienced injury, although the ciffer- 
ence did not aehieve statistical signif- 
icance. An increased percentage of 
infants with injuries was also seen 
among those for whom the mother 
was the sole adult in the home. A 


further breakdown by employment 
status of the head of the household 
revealed that this difference could be 
attributed to isolated mothers, ie, 
those who were sole head of household 
and unemployed, and not to the 
employment status of the head of the 
household. No difference was seen by 
race, sex of child, maternal education, 
or income. 

The association of injuries in the 
first year with health problems and 
medical care use is given in Table 4. 
For both LBW and NBW infants, no 
difference in percentage of infants 
with injuries was seen by presence of 
congenital anomalies-developmental 
delay, duration of hospital stay in the 
postnatal period, or participation in 
special programs or clinics. For both 
groups, the number of infants with 
accidents was increased among those 
who had been hospitalized. However, 
when those hospitalized for accidents 
were excluded (numbers in paren- 
theses), there was no difference in the 
percentage with injuries by those hos- 
pitalized for other reasons as com- 
pared with those not hospitalized. 

The percentage of infants with acci- 
dents was higher for those receiving 
Medicaid and for those attending hos- 
pital clinics as their usual source of 
care, but only the latter attained sta- 
tistical significance, and that only for 
NBW infants. However, these results 
most probably reflect a more general 
pattern of higher utilization of health 
services among infants in this sample 
who use hospital clinics as the usual 
source of care and are receiving Medi- 
caid rather than an association of 
these variables with injuries. 


CONCLUSIONS 


Three major conclusions are sug- 
gested by these results. First, injury 
for which medical care is sought 
appears to be a frequent occurrence in 
infants, but serious sequelae are com- 
paratively rare. In our population, 
fewer than ten infants per 10,000 
would have had an injury resulting in 
death, and only one child was observed 
to be suffering from developmental 
delay resulting from injury at the 
time of the interview. Furthermore, 
as we have previously shown,’ injuries 
account for a relatively small percent- 
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Table 4.—Injuries in the First Year of Life for NBW and LBW Infants 
by Medical and Medical Care Variables* 


Congenital anomalies-developmental delay 
Present 


Absent 


Duration of stay in postnatal period 
Less than or equal to median for birth 


weight 
Greater than median 


LBW Infants NBW Infants 


% With 
injuries 


Sample % With Sample 
No. Injuries No. 


818 7.36 
2,362 8.56 


1,105 





Enrollment in subspecialty clinic or special program 


Yes 
No 


Hospitalized in first year 
Yes 
(excluding those hospitalized for acci- 
dents) 


Insurance coverage 
None 


Private 
Medicaid 
Other 
Usual source of medical care 
Private physician 
Private clinic 
Hospital clinic 
Public health clinic 
Other 





491 8.90 101 
2,677 8.21 1,644 


10.38 158 13.957 


(8.50) (7.25) 


*NBW indicates normal birth weight; LBW, low birth weight. 


Tx’, P < .05 level. 


tOverall distribution, as well as hospital clinic vs all others, x’, P < .05 level. 


age of hospitalizations in this group 
(2.9% of hospitalizations among LBW 
infants and 11.4% of those for NBW 
infants). 

In contrast, the percentage experi- 
encing an injury considered severe 
enough to seek medical care is high 
and is more than twice as high as 
previous studies have indicated. These 
earlier studies have yielded estimates 
of nonfatal injuries ranging from 19 
to 34 per 1,000 infants younger than 1 
year,'*° as compared with the 86 per 
1,000 in our study. However, only lim- 
ited comparisons between this and 
earlier studies not appropriate can be 
made because these earlier studies 
were concerned with all infants under 
1 year of age, including large propor- 
tions of infants less than 6 months old 
who would have had very few acci- 
dents; whereas, the current study cov- 
ers the experience in the first year of 
life for every infant. Moreover, the 
injury rates in these studies were de- 
rived from reports by specified health 
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providers, so care received at sites 
other than those studied would not be 
counted. 

Despite the relatively high rate 
found in this study, it is likely that our 
estimate of injuries in this age may 
still be low. A recall period of an entire 
year is a long one, and although this 
and the Jacobziner et al' study sug- 
gest that injuries were most likely to 
occur closer to the first birthday with 
a subsequent decrease in the actual 
recall period, some underreporting 
may have occurred. Second, the re- 
striction of requiring medical atten- 
tion for the injuries to be considered 
for this survey, while focusing atten- 
tion on those injuries considered more 
serious by the parents, eliminates 
those for which care was not sought. 

The distribution of injury by type, 
particularly the high percentage of 
head and neck injuries, is similar to 
that found in other studies of medi- 
cally attended injuries.'*'! Whether 
this reflects the distribution of all 


injuries in this age range, including 
those not seen by health professionals, 
is not known. In one study, the 
authors" suggest that the predomi- 
nance of head injuries among all ‘inju- 
ries is likely, and speculate that this 
might be the result of the large size of 
the head relative to the rest of the 
body in infants. An alternative expla- 
nation is that the distribution may 
reflect parental decisions to seek care 
because head injuries or falls with 
possible head injuries may be viewed 
more seriously than other types of 
injuries, which parents might care for 
themselves with more confidence. 

A second finding is that a major 
factor in the risk of injury appears to 
be the development of independent 
mobility and, because of this, LBW 
infants are at less risk of injury in 
their first 12 months of life, although 
the pattern of risk reflects develop- 
ment consistent with gestational or 
postconceptual age. The association of 
injury with gross motor development 
has been suggested by one other 
study, but the differences by birth 
weight have not previously been docu- 
mented. 

The results also suggest that it is 
not possible to identify high-risk 
groups as a target for possible pro- 
grammatic attention because few oth- 
er sociodemographic, medical, or med- 
ical care factors could be identified as 
correlates of injury. No statistical dif- 
ference by sex was found, and this is 
consistent with the findings of other 
studies that have noted this lack of sex 
difference in the first year, although 
male subjects predominate in other 
age groups.'* Furthermore, the lack of 
association of injuries with socioeco- 
nomic status as measured by family 
income and maternal education is sim- 
ilar to earlier studies that used the 
father’s occupation as a measure of 
socioeconomic status." 

Modest increases in the percentage 
of infants with injuries are found 
among infants of very young and iso- 
lated mothers. The association of 
these factors with injuries in the first 
year in general has not previously 
been reported, but has been noted for 
child abuse." 

While increased percentages of in- 
fants with injuries were seen among 
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those using hospital clinics as a usual 
source of care and those receiving 
Medicaid, the significance of these 
findings is not clear. In this study 
population, we have found evidence of 
higher utilization associated with 
these factors for other conditions, eg, 
hospitalization in the first year in 
relationship to the presence or ab- 
sence of congenital anomalies.’ 
Whether this represents an increase 
in general levels of morbidity in 
infants with these characteristics or 
an increased utilization of services for 
the same level of morbidity is not 
certain. However, these findings sug- 
gest that a specific association be- 
tween injuries and these factors is less 
likely. 

Two types of factors previously 
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associated with childhood injuries are 


not available from our data.*Environ-~ 


mental hazards, particularly housing 
conditions, have been linked to inju- 
ries,'*""® but Rowntree’s study” sug- 
gests that the development of inde- 
pendent mobility was a more impor- 
tant factor than the quality of housing 
in children less than 2 years of age. 
The second type of factor involves 
events more immediately surrounding 
the injury, especially evidence of 
“family stress”'*'* such as recent 
moves or parental illness. While 
detailed descriptions of the events 
surrounding the injury were not possi- 
ble in our study, the addition of such 
situational data might enhance the 
explanatory power of more traditional 
sociodemographic and medical eare 
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variables. 

Targeting of potential preventive 
strategies toward injuries in infancy 
is of limited value because it is not 
possible to specify clearly defined 
groups at high risk. In view of this 
finding and the relatively frequent 
occurrence of injuries, health profes- 
sionals dealing with infants should be 
prepared to focus on accident preven- 
tion and management early, prefera- 
bly before the infant is 6 months old, 
with all their new parents. Whether 
such counseling will reduce the fre- 
quency of injuries remains a topic for 
study. 
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Furazolidone and Quinacrine 


Comparative Study of Therapy for Giardiasis in Children 


J. Carl Craft, MD; Trudy Murphy, MD; John D. Nelson, MD 


è Furazolidone and quinacrine hy- 
drochioride were compared for efficacy, 
toxicity, and ease of administration in 45 
young children with giardiasis. With the 
initial course of therapy, the cure rate was 
89% (17/19) with furazolidone and with 
quinacrine it was 64% (9/14) in children 
less than 5 years and 92% (11/12) in older 
children. Cure rates for all courses of 
therapy were 92% (24/26) with furazoli- 
done and 53% (9/17) and 92% (12/13) in 
the younger and older children, respec- 
tively, treated with quinacrine. Quinacrine 
failure was usually due to severe vomit- 
ing. When re-treated with furazolidone, 
patients were cured. The disadvantages 
of furazolidone are the large volume of 
doses and the expense. In this study, 
furazolidone was more effective and bet- 
ter tolerated than quinacrine for the treat- 
ment of giardiasis. 

(Am J Dis Child 1981;135:164-166) 


ciated with acute and chronic 
diarrhea, malabsorption, and failure 
to thrive.’ It is endemic throughout 
the world and seems to be more prev- 
alent in areas of lower socioeconomic 
status and hygienic standards.’ In the 
United States, Giardia lamblia is cur- 
rently the most common intestinal 
parasite and children harbor the infec- 


( gine in children can be asso- 
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tion three times more often than 
adults. Recently, giardiasis has been 
recognized as a cause of endemic and 
epidemic gastrointestinal (GI) tract 
illness with increasing frequency.’ 

Successful drug therapy for giardia- 
sis has been reported with quinacrine 
hydrochloride, metronidazole, or fura- 
zolidone. Quinacrine is available only 
in tablet form, has a bitter taste, and 
frequently causes nausea, vomiting, 
abdominal cramps, and diarrhea. 
Severe side effects, such as exfoliative 
dermatitis, fever, and toxic psychosis, 
are rare. Common but less important 
reactions are yellow coloration of the 
urine causing permanent staining of 
underclothing and yellow discolora- 
tion of the skin.” 

Metronidazole is available only in 
tablet form and has a metallic, sharp, 
and unpleasant taste. Studies have 
shown it to have carcinogenic proper- 
ties in rats and mutagenic effects in 
bacteria.’ 

Furazolidone is available as tablets 
and as an oral suspension with an 
acceptable taste. Side effects are rare 
and include reversible hypersensitivi- 
ty reactions, hemolytic anemia, skin 
rash, GI disturbances, hypertensive 
crisis, disulfiram (Antabuse)-like ef- 
fect, and a brown discoloration of the 
urine." 

Because of the findings of potential 
carcinogenic properties of metronida- 
zole, quinacrine is considered the drug 
of choice for treatment of giardiasis. 
Alternative therapy is often neces- 
sary because of the difficulties in 


treating children with quinacrine. 
Furazolidone seems to be efficacious, 
but there have been no well-controlled 
studies comparing furazolidone and 
quinacrine. We have treated infants 
and children for giardiasis in a ran- 
domized, prospective study comparing 
the two drugs for efficacy and side 
effects. 


METHODS 


Between September 1978 and J uly 1979, 
patients with giardiasis seen in Parkland 
Memorial Hospital, Children’s Medical 
Center, Child and Youth Clinics, and sev- 
eral private doctors’ offices in Dallas were 
studied after informed consent was ob- 
tained from the parents. The diagnosis of 
giardiasis was established by detection of 
G lamblia cysts or trophozoites in feces or 
duodenal aspirate. Microscopic examina- 
tion of duodenal aspirates was performed 
immediately. Fecal specimens were exam- 
ined fresh or after fixation and concentra- 
tion using the method of Yang and Scholt- 
en.’ 

Patients were assigned from a random 
number list to one of two regimens. For 
one group, quinacrine hydrochloride was 
prescribed orally in a dosage of 6 mg/ 
kg/day divided into three doses for a peri- 
od of ten days. The quinacrine was freshly 
prepared as a 20 mg/mL suspension in 
1.5M sucrose solution. The second group 
received furazolidone 8 mg/kg/day orally 
divided into three to four doses for a period 
of ten days. When more than one member 
of a family required treatment, they were 
considered a single case in assigning ther- 
apy and were given the same drug to avoid 
medication errors. Choice of re-treatment 
drug was selected from a random numbers 
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list for patients whose symptoms and 
Giardia were not eliminated. Patients who 
were unable to tolerate the initial drug 
were re-treated with the other drug. 

Parents were asked to record doses giv- 
en, problems related to giving the medica- 
tion, episodes of nausea, vomiting, and 
abdominal pain, number of stools per day 
and their color and consistency. Patients 
were examined at two-week intervals for 
clinical symptoms, and feces were evalu- 
ated for cysts of G lamblia. Patients were 
observed for three months for evidence of 
relapse or reinfection. Contacts were eval- 
uated when possible and treated when 
tests were positive, whether or not the 
patients were symptomatic. 

Statistical analyses were done by the 
standard 2 x 2 x? method. 


RESULTS 


During the study period, 58 children 
from 8 months to 13 years of age were 
treated for giardiasis. Twelve pa- 
tients with clinical improvement 
failed to return for follow-up study of 
fecal specimens (five were treated 
with quinacrine and seven were 
treated with furazolidone). By chance, 
the quinacrine treatment group in- 
cluded several large families with old- 
er children (Table 1). All children in 
the furazolidone treatment group 
were 5 years of age or less. The quina- 
crine treatment group had 14 patients 
5 years of age or less and 12 patients 
older than 5 years. 

Cure was defined as improvement 
in symptoms and three fecal speci- 
mens negative for Giardia cysts 
obtained during a period of six to 12 
weeks. The cure rates for furazolidone 
and quinacrine are shown in Table 2. 
Cure rates with the initial course of 
therapy were 89% with furazolidone 
and 64% and 92% in the younger and 
older children, respectively, who re- 
ceived quinacrine. Cure rates for total 
courses of therapy were 92% with 
furazolidone and 53% and 92% in the 
younger and older children, respec- 
tively, who received quinacrine. The 
difference between cure rates with 
furazolidone and quinacrine therapy 
in the younger children was signifi- 
cant (P < .01). 

Two patients in whom Giardia 
organisms were not eradicated by 
furazolidone had continuing symp- 
toms. By random assignment, one was 
‘ re-treated with furazolidone and one 
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Table 1.—Comparability of Study Groups 


Furazolidone Treatment, 


Aged < 5 yr 
Characteristic (N = 19) 
Mean age, 


mo 


*Number of patients. 
tLatin American. 
tOriental. 













*Number success/total patients treated (%). 


Table 2.—Eradication of Giardia From Stool Specimens 


Treatment Furazolidone Therapy 
Initial course 

of treatment 17/19 (89)* 
Re-treatment 7/7 (100) 
Total courses 24/26 (92) 





Quinacrine Treatment 


Aged > 5 yr 
(N = 12) 


Aged < 5 yr 
(N = 14) 


Quinacrine Therapy 


LS TTL SOLNOw 


Aged < 5 yr Aged > 5 yr 
9/14 (64) 11/12 (92) 
0/3 (0) 1/1 (100) 


9/17 (53) 12/13 (92) 


Table 3.—Clinical Observations in Patients Treated for Giardiasis 


Furazolidone 
Therapy 
(N = 19) 





Compliance 
Good 


Poor 


Change in symptoms 
Improved 


No change 


Worse 
Side effects 
Vomiting 
Rash 
Yellow skin 
Dark urine 


*Number of patients. 


with quinacrine; the former therapy 
was successful and the latter was not. 
This latter child responded to a subse- 
quent course of furazolidone. 

The six patients in whom Giardia 
organisms were not eradicated by 
quinacrine had continuing symptoms. 
Three of the six patients were unable 
to complete the total course of treat- 
ment because of severe vomiting. 
They were cured with furazolidone. 
The other three were randcmly 
assigned to quinacrine re-treatment. 





Quinacrine Therapy 
ET 
Aged < 5 yr e Aged>S5yr 

(N = 14) (N = 12) 





One patient was successfully re- 
treated; two failed but were success- 
fully re-treated with furazolidone. 
One patient who initially responded 
to furazolidone had a reinfection after 
four months. This child experienced 
symptoms after returning to a day- 
care center whose owners had refused 
to have any children examined for 
giardiasis after notification of the ini- 
tial case. By random assignment, re- 
treatment was with quinacrine. Quin- 
acrine failed to eradicate Giardia 
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organisms in this child because of 
severe vomiting, but treatment with 
furazolidone was successful. These 
results are not included in Table 2. 

Patient compliance, side effects, 
and change in symptoms are given in 
Table 3. Compliance was defined as a 
record of the child’s taking at least 
80% of the doses or by measuring at 
least 80% decrease in the volume of 
medication in the bottle. The two 
furazolidone-treated patients with 
poor compliance had persistence of 
Giardia organisms and worsening of 
symptoms. Compliance was poor in 
quinacrine-treated patients. Four had 
severe vomiting and were unable to 
take the medication; three refused 
medication because they objected to 
the taste, and two patients missed 
many doses because of irresponsible 
babysitters. One furazolidone- and 
four quinacrine-treated children had 
severe vomiting and none were cured. 
Yellow discoloration of the skin devel- 
oped in 11 young patients treated with 
quinacrine. 

The principal medication com- 
plaints recorded by parents were bad 
taste of quinacrine and the large vol- 
ume of furazolidone. Nine children 
treated with quinacrine and one fura- 
zolidone-treated*child complained of 
bad taste; therapy was unsuccessful in 
three of them. Two patients treated 
with furazolidone complained of the 
excessive volume of medication. In 
none of the furazolidone-treated pa- 
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tients with complaints was therapy a 
e failure. - 

Older quinacrine-treated patients 
were given tablets. Compliance was 
good*in these patients. Three com- 
plained of nausea and objected to the 
taste but completed the full course of 
medication. No side effects were seen 
in the older patients. 


COMMENT 


Quinacrine is an effective and inex- 
pensive medication for treating chil- 
dren with G lamblia infection who are 
able to tolerate the medication. Unfor- 
tunately, as shown in this study, it is 
often not well tolerated by young chil- 
dren. Because of its bitter taste and 
the side effects of severe nausea and 
vomiting, many young children are 
unable to take the medication; howev- 
er, it is generally well tolerated in 
older children. 

In previous uncontrolled studies, 
furazolidone was found to be effective 
medication for treating children with 
giardiasis.-** The cure rate of ap- 
proximately 90% in this study com- 
pares favorably with cure rates 
reported with the use of quinacrine or 
metronidazole in adults.?:'*-2 The low- 
er cure rate we found with quinacrine 
was related to poor tolerance of the 
drug. Furazolidone is considerably 
more expensive than quinacrine. In 
addition, the large volume (50 mg/15 
mL) of medication required for thera- 
py is objected to by some patients. 
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Spontaneous Cerebellar Hemorrhage 
in Children and Adolescents 


William F. Kneeland, MD 


è Spontaneous cerebellar hemorrhage 
is infrequently reported in children, 
although this disorder accounts for 
roughly 10% of nontraumatic intracranial 
hemorrhages in adults. We studied three 
cases that demonstrated the clinical fea- 
tures, radiological findings, pathological 
features, and outcome in this condition. A 
review of the literature uncovered 21 addi- 
tional cases. The most commonly en- 
countered cause of hemorrhage found in 
62% of the cases was a vascular abnor- 
mality. Of the 24 patients, 15 underwent 
surgery and 14 of these survived. No 
patient survived without surgery. Compu- 
terized tomography has increased the 
diagnostic yield while decreasing diag- 
nostic morbidity, and early surgical inter- 
vention provided dramatic improvement 
in many patients. The diagnosis of spon- 
taneous cerebellar hemorrhage must al- 
ways be considered in the examination of 
a patient with symptoms and signs sug- 
gesting an acute onset of a posterior 
fossa mass lesion. 

(Am J Dis Child 1981;135:167-170) 


he oecurrence of spontaneous 

intraparenchymatous brain hem- 
orrhage in children and adolescents is 
uncommon enough that it receives lit- 
tle attention in the pediatric litera- 
ture. Conversely, intracranial hemor- 
rhage in adults, primarily due to 
atherosclerotic vascular disease, is a 
commonly encountered clinical prob- 
lem. The cerebellum constitutes 
roughly 10% of the brain mass, and 
about oné tenth of all spontaneous 
intracranial hemorrhages in adults 
occur in the cerebellum. To our knowl- 
edge, the anatomic distribution of 
brain hemorrhages in children has yet 
to be statistically evaluated, but cases 
of spontaneous cerebellar hemorrhage 
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in pediatric patients have been 
reported in the literature. 

We review the clinical and patholog- 
ical aspects of spontaneous cerebellar 
hemorrhage in children and adoles- 
cents up to age 17. In order to illus- 
trate the initial findings and clinical 
course that may be seen in this disor- 
der, three cases are presented. These 
three patients were seen at the Chil- 
drens Hospital of Los Angeles be- 
tween July 1976 and June 1977. A tetal 
of 21 additional cases have been col- 
lected from the English language 
literature and are listed in the Ta- 
ble! The problem of cerebellar 
hemorrhage in neonates has been dis- 
cussed elsewhere and will not be 
addressed here." 


REPORT OF CASES 


Case 1.—A 14-year-old girl was in good 
health until one day prior to admission 
when she complained of headache. The day 
of admission she felt well and wenz to 
school. She soon began to feel weak and 
dizzy. She rapidly became stuporous and 
was admitted to the hospital. There was no 
history of vomiting or seizures. 

On admission, the girl’s vital signs were 
normal. The patient had spontaneous but 
nonpurposeful movements of all extremi- 
ties. There was withdrawal from painful 
stimuli and occasional vocal response to her 
name. The eyes were deviated to the right 
and would not cross the midline on com- 
mand or with an oculocephalic maneuver. 
The cranial nerves, including the ocular 
fundi, were otherwise normal. Mild nuchal 
rigidity was present. The reflexes were 
normal and the plantar responses were 
bilaterally extensor. The results of routine 
blood and urine studies were normal except 
for mild leukocytosis. The CSF was tinged 
with blood. 

On the second hospital day, a computer- 
ized axial tomographic (CT) scan was done 
and showed an area of increased density in 
the left cerebellar hemisphere. The ventri- 
cles were of normal size and there was no 
mass effect (Fig 1). Arteriography failed 


to demonstrate an aneurysm or arterio- 
venous malformation. In the days that 
followed the radiological studies, the 
patient’s clinical condition began to deteri- 
orate, with bradycardia and mild right- 
sided hemiparesis. In the operating room, 
20 mL of clotted and liquid blood was 
removed from the patient’s left cerebellar 
hemisphere. The area was carefully ex- 
plored surgically but there was no evidence 
of a vascular anomaly. Histological exami- 
nation of the clot failed to reveal tumor 
cells or abnormal blood vessels. The post- 
operative course was uneventful and there 
was a gradual improvement in neurological 
function. The results of neurological exam- 
ination four months later were normal. 

Case 2.—An 8-year-old boy was well until 
2 aM on the day of admission when he 
awoke crying and complaining of a head- 
ache. He staggered into the bathroom, 
vomited once, and lost consciousness. 

On arrival in the emergency room, there 
was a pink froth coming from his mouth. 
His temperature was 34.8 °C, blood pres- 
sure (BP) was 80 mm Hg by palpation, 
pulse rate was 90 beats per minute, and 
respirations were 12/min. The pupils were 
dilated and did not react to light. Ocular 
movements were stated to be dysconju- 
gate. The extremities were cold. Bilateral 
rales and rhonchi were heard in the chest. 
There were no muscle stretch reflexes. 
Spontaneous respirations ceased shortly 
after arrival. An endotracheal tube was 
inserted and intravenous (IV) therapy and 
mechanical ventilation were begun. Reex- 
amination shortly thereafter showed the 
pupils to be constricted. There was a reti- 
nal hemorrhage on the right. No sponta- 
neous movements were noted. There was 
decerebrate posturing in response to 
noxious stimulation. A CT scan demon- 
strated blood in the lateral, third, and 
fourth ventricles, and a large area of blood 
in the central portion of the cerebellum 
(Fig 2). During the final moments of the 
scan, cardiac arrest occurred. The patient 
was pronounced dead two hours 40 minutes 
after arrivai. 

At autopsy, an arteriovenous malforma- 
tion measuring 3 x 1 x 1 cm was found in 
the lateral inferior aspect of the right 
cerebellar hemisphere. Adjacent to the 
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Patient 
No.*/ Age, 
Source 








article 


Patients With Proven Cerebellar Hemorrhage 






yr Lesion+ 


1/Lusins and 12 Mural hemangioblastoma Yes Intact 
Sencer' 

2/Odom et al’ 12 Venous angioma Yes Mild neurological 

residual 

3/Odom et al’ 15 Venous angioma No Died 

4/Arseni and 10 None Yes Intact 
Oprescu’ 

5/Richardson‘ 14 None Yes Recovered 

6/Richardson‘ 15 None Yes Died 

7/Richardson‘ 16 None Yes Recovered 

8/Mitchell and 5 Chronic myelocytic No Diedt 
Angrist® leukemia 

9/Crawford and 7 Venous hamartoma No Died 
Russell® 

10/Crawford and 11 Arteriovenous No Died 
Russell® hamartoma 

11/Crawford and 16 Arteriovenous Yes Recovered 
Russell® hamartoma 

12/Crawford and 17 Venous hamartoma No Died 
Russell’ 

13/Werden’ 7 None Yes Recovered 

14/Erenberg 8 AVM Yes Neurological 
et al’ residual 

15/Erenberg 9 None Yes .Neurological 
et al’ residual 

16/Freeman Zhe AVM Yes Mild neurological 
et al’ residual 

17/Thrash"® 5 Vascular malformation No Died 

18/Hollin et al” 4 Angiomatous Yes Uneventful 

malformation 

19/Hollin et al" 9 AVM No Died 

20/Hollin et al" 12 Vascular malformation Yes Uneventful 

21/Hollin et al” 16 Vascular malformation Yes Uneventtful 

22, current å 14 None Yes Intact 
article 

23, current 8 AVM No Died 
article 

24, current 16 Aplastic anemia No Died§ 










Surgery Outcome 


































*The patient number given in this table is an arbitrary designation used for identification in this 
table only. 

tRefers to the underlying anatomicopathological lesion or pathological process. AVM indicates 
arteriovenous malformation. None indicates no underlying pathological condition demonstrated as 
being the cause of hemorrhage. 

Cause of death not clearly due to cerebellar hemorrhage. 

§Death probably due to causes other than cerebellar hemorrhage. 


malformation was an area of acute hemor- 
rhage that extended into the fourth ventri- 
cle. Blood was present in all four ventricles. 
No other vascular malformations were 
found. 

Case 3.—A previously healthy 16-year- 
old girl with a three-week history of exces- 
sive bruising and bleeding was examined. 
Laboratory evaluation showed pancytope- 
nia, and she was admitted to the hospital 
for hematologic evaluation. 

Her vital signs on admission were 
normal. There were scattered ecchymoses 
and petechiae on the extremities. The 
results of general physical and neurological 
examinations were otherwise normal. The 
diagnosis of aplastic anemia was estab- 
lished, the patient was treated with RBC 
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and platelet transfusions as needed, and 
hormonal therapy was administered. 

On the 14th hospital day the patient began 
to complain of severe bitemporal headaches. 
A decrease in sensorium and transient right- 
sided facial nerve paresis were noted. A CT 
scan showed mildly enlarged lateral ventri- 
cles with questionable increased density in 
the cerebellar hemispheres. The CSF con- 
tained 1 WBC per cubic millimeter and 
16,300 noncrenated RBCs per cubic milli- 
meter. Severe headaches persisted for four 
days then gradually resolved. A second CT 
scan showed an area of increased density in 
the right cerebellar hemisphere (Fig 3). 
Three days later the patient was neurologi- 
cally normal but septicemia developed. De- 
spite antibiotic therapy her condition deteri- 


orated with shaking chills, fever, and dysp 
nea. On the 35th hospital day the patien 
became progressively more dyspneic anc 
hypotensive, and cardiopulmonary arrest 
occurred. 

At autopsy, bilateral hemorrhagic pneu- 
monia was demonstrable. There were mul- 
tiple ecchymoses and petechiae of the skin 
and viscera. Abscesses were found in the 
liver and spleen. Our request for permis- 
sion to study the brain was refused. 


COMMENT 
Clinical Features 


These three cases illustrate the 
broad spectrum of clinical features 
and pathophysiology of children with 
acute cerebellar hemorrhage. The 
symptoms in general are myriad, and 
some authors state that there are few 
distinctive features. Plum and Posner 
disagree, however, and divide this dis- 
order into three separate syndromes 
ranging from initial headache and 
drowsiness to sudden apoplexy." In 
one group of patients there is sudden 
loss of consciousness with rapidly 
developing respiratory irregularities, 
constricted pupils, and absence of the 
oculovestibular response. In a larger 
group of patients, occipital headache, 
nausea and vomiting, and progressive 
neurological deterjoration develop 
with confusion, vertigo, tonic eye 
deviation, and leg weakness. Con- 
sciousness is gradually lost and the 
full clinical syndrome may take from 
hours to days to express itself. 
Patients in the third group have occip- 
ital headaches and drowsiness plus 
slowly progressive or episodic cerebel- 
lar and oculomotor dysfunction. It is 
thought that some of these patients 
recover spontaneously. The descrip- 
tion of these three groups of patients 
defines the clinical course followed by 
the three patients described in this 
article. In general, children with spon- 
taneous cerebellar hemorrhage will 
have some impairment of conscious- 
ness, cranial nerve deficits with pro- 
gressive brainstem dysfunction, and 
at times cerebellar dysfunction. Hemi- 
paresis is generally absent. The most 
consistent pattern in the children 
described in the literature is that of a 
well child who has sudden onset of 
headache, vomiting, compromise of 
consciousness, and neurological signs 
that localize the pathological process 
to the posterior fossa. 
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Fig 1.—Top left, Computerized tomographic scan shows 
increased density in vermis cerebelli with extension of blood into 
left cerebellar hemisphere. There is forward displacement of 
fourth ventricle and obliteration of pontine cistern (case 1). 


Fig 2.—Top right, Computerized tomographic scan shows 
increased density in vermis cerebelli with extension of blood into 
cerebellar hemispheres. There is forward displacement of fourth 
ventricle and obliteration of pontine cistern. At higher levels, mild 
hydrocephalus is evident (case 2). 


Fig 3.—Bottom, Computerized tomographic scan shows 
increased density in vermis cerebelli and right cerebellar hemi- 
sphere. At higher levels there is an area of decreased density 
just superior to blood, and moderate hydrocephalus is evident 
(case 3). 
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Causes and Diagnosis 


The most frequent cause of sponta- 
neous cerebellar hemorrhage in adults 
is hypertension with diffuse athero- 
sclerotic vascular disease. This has not 
been reported as a cause in children. 
Although in many childhood cases a 
cause is never found, vascular anoma- 
lies constitute the most common 
underlying pathological process (Ta- 
ble). Of 24 cases of spontaneous cere- 
bellar hemorrhage considered in this 
review, 15 had vascular abnormalities, 
and in two others an underlying blood 
dyscrasia was present. In the remain- 
ing seven cases no lesion was found at 
surgery or autopsy, or by radiological 
studies. 

Three aspects of the pathogenesis 
of cerebellar hemorrhage explain clin- 
ical symptomatology and the necessi- 
ty for early surgery in most cases: (1) 
A mass within the posterior fossa 
requires an orifice through which tis- 
sue may herniate and redistribute vol- 
ume, due to the local increase in pres- 
sure. This leads to upward transtento- 
rial herniation, or downward hernia- 
tion through the foramen magnum. 
(2) The hemorrhagic process could 
rupture into the fourth ventricle, lead- 
ing to increased intraventricular pres- 
sure and brainstem failure. (3) The 
mass could obstruct the flow of CSF 
and lead to hydrocephalus. These 
three mechanisms can operate inde- 
pendently or together, and thus deter- 
mine the patient’s clinical course. 

In the past, diagnosis has involved 
primarily lumbar puncture, echoen- 
cephalography, angiography, and 
pneumoencephalography or ventricu- 
lography, in addition to a high index 
of clinical suspicion. These procedures 
are all of limited value and although 
they may be helpful in arriving at a 
diagnosis, they are time consuming 
and potentially dangerous. Recently, 
the CT scan has been demonstrated to 
be of value in the diagnosis of intra- 
cranial hemorrhages in children," spe- 
cifically (in adults) cerebellar 
hemorrhages.'** This procedure has 
simplified the investigation of intra- 
cranial pathological conditions and 
improved our diagnostic capabilities. 
In the three cases we describe, the CT 
scan diagnosis was confirmed at 
autopsy or surgery, or corroborated by 
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other studies. Arteriography remains 


, 4 valuable adjunct in the examination 


of these’ patients, especially in defin- 
ing vascular abnormalities. 


j Treatment 


The treatment of a hematoma due 
to spontaneous cerebellar hemorrhage 
is surgical. Such an operation was first 
performed successfully in 1906," and 
several articles since then have sub- 
stantiated the efficacy of this treat- 
ment. McKissock et als noted five 
deaths of 14 patients who had surgery 
in their series of 34 patients. By con- 
trast, none of their patients survived 
without surgery. Other groups have 
recorded similar results.**'*° Clearly, 
surgery is necessary in the patient 
with acute cerebellar hemorrhage 
whose condition is rapidly deteriorat- 
ing, and due to the threat of increased 
expansion of the mass, it should be 
performed within the first 48 hours." 
Although aspiration through burr 
holes has been attempted in the 
past,*’ formal surgical exploration of 
the posterior fossa is the procedure of 
choice. Of the 24 patients described in 
the Table, 15 underwent surgery. It is 
well recognized that the noncomatose 
patient has a much better prognosis 
than one who is comatose, underscoring 
again the importance of early diagnosis 
and treatment. It is quite possible that 
some children may recover without an 
operation or may not be candidates for 
surgery,suchas the third case described 
here. However, additional cases of non- 
operative recovery from spontaneous 
cerebellar hemorrhage in childhood 
have not been found in the literature. 

While spontaneous cerebellar 
hemorrhage is not a common pediatric 
problem, under most circumstances it 
must be promptly diagnosed and 
treated if the patient is to survive. A 
CT scan should be obtained immedi- 
ately on consideration of this diagnos- 
tic possibility and a neurosurgeon 
apprised of the patient’s status. An 
arteriogram will be helpful in identi- 
fying any vascular abnormality that 
may be responsible for the bleeding. 
In the most emergent cases, the neu- 
rosurgeon may elect to operate with- 
out the benefit of arteriography. 
Further diagnostic studies, including 
lumbar puncture, echoencephalogra- 
phy, and pneumoencephalography 


have proven to be of little value i 
diagnosis, and some clinicians believe 
that lumbar puncture in the face of ar 
expanding posterior fossa mass is < 
potentially lethal procedure due to the 
risk of herniation. If this diagnosis is 
considered in a patient with the clini- 
cal findings mentioned previously anc 
without evidence of intraventriculai 
bleeding, the patient has a gooc 
chance for survival and normal o 
nearly normal neurological function. 
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Special Feature 


Radiological Case of the Month 


Barbara Barlow, MD, Rajinder Gandhi, MD (Contributors); Lionel W. Young, MD (Section Editor) 


l-year-old girl was admitted to 
Harlem Hospital, New York, 
after three days of cough, high fever, 
and anorexia, which had not re- 
sponded to penicillin G potassium giv- 
en by her private physician for bilat- 
eral otitis media. She had been 
healthy since birth and had not been 
out of the city of New York for the 
two months preceding her illness. Her 
mother and sister had neurofibroma- 
tosis, and the patient had multiple 
cafe-au-lait spots. There were no pets 
in the family’s house, but she had 


Contributed from the Division of Pediatric 
Surgery, Harlem Hospital Center, and Columbia 
University College of Physicians and Surgeons, 
New York. 

Reprint requests to Department of Radiology, 
Children’s Hospital of Pittsburgh, 125 DeSoto St, 
Pittsburgh, PA 15213 (Dr L. W. Young). 


Figure 1. 
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played with a neighbor’s dog two 
weeks prior to the illness. 

On physical examination the child 
was lethargic and dehydrated. Her 
temperature was 39.4 °C. Her throat 
was injected, and there was mild ery- 
thema of both tympanic membranes. 
Results of examination of the chest 
and abdomen were unremarkable. A 
chest roentgenogram was normal. 
Laboratory data included a WBC 
count of 20,400/cu mm with 50% poly- 
morphonuclear leukocytes, 11% band 
forms, 28% lymphocytes, 10% mono- 
cytes, and 1% eosinophils. Her hema- 
tocrit value was 31%. Blood, throat, 
CSF, and stool cultures were not diag- 
nostic. 

The tentative diagnosis was otitis 
media, and she was treated with ampi- 
cillin trihydrate without improve- 


ment. Her fever persisted with spikes 
to 40 °C, and loose, blood-tinged stools 
developed. Abdominal distention was 
noted on the third hospital day, and 
examination revealed right lower- 
quadrant tenderness and guarding. 
On the fifth hospital day a firm, 
orange-sized mass was felt in the 
right side of the midabdomen. An 
intravenous urogram (Fig 1) and bar- 
ium enema (Fig 2) were performed. 
Antibiotic therapy was changed to 
gentamicin sulfate, clindamycin phos- 
phate, and carbenicillin disodium, but 
the infant remained lethargic and in a 
toxic condition. Her hematocrit read- 
ing fell to 24%, and the WBC count 
rose to 47,000/cu mm. On the 13th 
hospital day, following blood transfu- 
sion, an exploratory laparotomy was 
performed. 


Figure 2. 
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Denouement and Discussion 


Suppurative Mesenteric Adenitis: 
Yersinia enterocolitica 


Fig 1.—Intravenous urogram showing medial bowing of right 
ureter (arrow) caused by mass of suppurative lymph nodes in 


mesocolon. 


Fig 2.—Barium enema with edema and thumbprinting (arrow) of 
cecum and ascending colon. 


Exploratory laparotomy disclosed a 
large mass of matted and suppurative 
lymph nodes filling the mesocolon 
from the terminal ileum to the mid- 
transverse colon and resembling a 
retroperitoneal tumor. The terminal 
ileum and cecum were edematous, 
indurated, and inflamed, but the 
appendix appeared normal. Incision of 
the mass for culture and biopsy 
revealed a profusion of microab- 
scesses within nodes and within the 
mesenteric fat. The appendix was 
removed and the abdomen closed 
without drains. 

Yersinia enterocolitica, serotype 8, 
was recovered from the culture of 
material from the nodes. The orga- 
nism was sensitive to ampicillin, 
cephalothin, kanamycin, gentamicin, 
carbenicillin, and chloramphenicol. 
Serotype titers were also positive for 
Y enterocolitica, serotype 8. 

Yersinia enterocolitica, a pleo- 
morphic Gram-negative coccobacillus, 
causes fever, vomiting, diarrhea (of- 
ten with blood and mucus), and right 
lower-quadrant pain mimicking acute 
appendicitis.“ Yersinia septicemia, 
which causes a 50% mortality, occurs 


primarily in infants and patients with 
cirrhosis, thalassemia, diabetes, or 
immunosuppression.’? The mild form 
of enteritis is self-limited, and symp- 
toms subside in one to two weeks 
without antibiotics. Patients with 
chronic or fulminant illness benefit 
from antibiotic treatment. In these 
patients, initiation of antibiotic thera- 
py depends on proper identification 
and sensitivity testing of the orga- 
nism, which is usually sensitive to 
aminoglycosides, tetracycline, chlor- 
amphenicol, and sulfonamides.* 
Diagnosis of Yersinia infection can 
be made by serologic titers or more 
definitely by recovering the organism 
from lymph nodes or from blood or 
stool specimens. Stool cultures are 
notoriously poor for recovery of this 
organism because fecal enterobacteria 
mask the small, slow-growing colonies 
of Yersinia. Although Yersinia grows 
readily on routine culture media, par- 
ticularly with cold enrichment, the 
routine methods used to identify 
pathogenic enterobacteria are inade- 
quate to diagnose Yersinia, which is 
often confused with other non-lac- 
tose-fermenting enterobacteria.‘ The 


bacteriology laboratory should be 
asked to test specifically for Yer- 
sinia. 


Edward J. Bottone, PhD, of the Department of 
Microbiology, Mount Sinai Hospital, New York, 
provided typing and serologic titers. 


Nonproprietary Names and 
Trademarks of Drugs 


Ampicillin trihydrate—Ameill, Penbritin, 
Polycillin, Principen. 

Gentamicin sulfate—Garamycin, Genop- 
tic. 
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Open New Doors 
for your 


Alcoholic 
Patients 


How can you enhance your effective- 
ness in the treatment of alcoholism? 
By acquiring the maximum amount of 
useful information on this complex Ill- 
ness. The Manual on Alcoholism, from 
the American Medical Association, 
offers you current authoritative infor- 
mation on diagnosing and treating 
alcoholics. 


A glance at the contents reveals 
these sections: 


e The Problem 


èe The Causes 

e Alcohol: Its Metabolism 
and Pharmacology 

e Diagnosis and Treatment 

e Appendix 





Manual on Alcoholism provides you 
with a highly beneficial overview of 
the primary considerations involved in 
alcoholism—from the physician's point 
of view. The principal difference be- 
tween this newly revised edition and 
the previous edition is the incorpora- 
tion of major portions of Medical Com- 
plications of Alcohol Abuse, which is 
out of print. $2.50 
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-KOW TOFU 


A FOUR-STEP BLUEPRINT 


INVITE 150 PRACTICING PHYSICIANS 
TO TALK ABOUT PEDIATRIC 
COUGH/COLD LIQUIDS 


THEN, LISTEN TO THEIR COMPLAINTS. 


Sometimes a revolution begins by simply taking the 
obvious first step. Bristol Laboratories conducted a 
series of interviews and panel discussions with 150 
physicians having active pediatric practices in all parts 
of the country. 
Here are some of the comments heard most fre- 
quently: 








66-..they've had too many mixtures. If you want an 
antihistamine, you should prescribe the antihist- 
amine plain.@9 










@@! ve decided that, given a 
choice, | would never go with 
a narcotic formula.99 


@6{|A dosage schedule]...is 
really probably better by 
weight than by age. And it’s 
helpful to have both.99 


@6 If you can, make a more 
concentrated, accep- 
table solution... 
higher doses of 
drug are more 
effective.99 


66 ...expectoration 

and decongestion 
_are my prime 

objectives—along with acceptability.99 


@6 Pseudoephedrine is a stimulant. | don't think it's a 
good idea in infants under two years.99 


@6|When treating very young children, ] you don't want 
to suppress the cough.99 


@6! do not prescribe codeine for small children. | prefer 
dextromethorphan. 99 


66! think the taste factor is also important...so do the 


mothers! 99 
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symptomatic relief of coughing and nasal 
| bronchial congestion due to colds, flu, bron- 
‘is and croup. 


‘only major cough/cold formula in drops based 
mg of expectorant action (guaifenesin) to en- 
ge productive coughing. 


‘only major cough/cold formula in drops includ- 
lenylpropanolamine, a decongestant with mini- 
NS side effects. 


«  @The only major cough/ 
cold formula in drops 
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administration by 
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For symptomatic relief of coughing and nasal 
and bronchial congestion due to colds or flu. 
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Expand Your Horizons 
And Those of Your. 


Nursing Home Patients 





This compilation of articles and memoranda is geared to 
further your understanding of your role in regard to: your 
nursing home patients; their families; and the nursing home 


staff. Published by the American Medical Association, The 


Medical Director in the Long-Term Care Facility is the 
only book of its kind. l 


The Table of Contents includes: 


e Doctor's Role in the Nursing Home 

e Medical Direction in Long-Term Care Facilities 

e Kole Relationships of the Medical Director 

e The Role of the Physician in Long-Term Care 
Facilities—The Administrator's Viewpoint 


| © Federal Regulations and Proposed Duties for the 


Medical Director in the Skilled Nursing Facility 
e The Nursing Home’s Medical Director— 
A New Breed of Mentor 


The Medical Director in the Long-Term Care Facility 
should help you to meet the nursing home problems which 
you encounter. Use the coupon to order this valuable 
compendium today. 


$3.50 
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llosone® (erythromycin estolate) 
Brief Summary. 
Consult the package literature for prescribing information. 


WARNING 

Hepatic dysfunction with or without jaundice has occurred, chiefly in adults, 
in association with erythromycin estolate administration. It may be accompa- 
nied by malaise, nausea, vomiting, abdominal colic, and fever. In some 
instances, severe abdominal pain may simulate an abdominal surgical emer- 















gency. die : i 

the above findings occur, discontinue llosone promptly. 

llosone is contraindicated for patients with a known history of sensitivity to 
this drug and for those with preexisting liver disease. 





Indications: Streptococcus pyogenes (Group A Beta-Hemolytic)— Upper and 
lower respiratory tract, skin, and soft-tissue infections of mild to moderate severity. 

Injectable penicillin G benzathine is considered by the American Heart Association 
to be the drug of choice in the treatment and prevention of streptococcal pharyngitis 
and in long-term prophylaxis of rheumatic fever. 

When oral medication is preferred for treating the above-mentioned conditions, 
penicillin G or Vor erythromycin is the alternate drug of choice. 

Theimportance of the patient's strict adherence to the prescribed dosage regimen 
must be stressed when oral medication is given. A therapeutic dose should be 
administered for at least ten days. 

Alpha-Hemolytic Streptococci (Viridans Group)— Although no controlled clinical 
efficacy trials have been conducted, oral erythromycin has een suggested by the 
American Heart Association and American Dental Association for use in a regimen 
for prophylaxis against bacterial endocarditis in patients hypersensitive to penicillin 
who have congenital and/or rheumatic or other acquired valvular heart disease 
when they undergo dental procedures and surgical procedures of the upper 
respiratory tract! Erythromycin is not suitable for such prophylaxis prior to genitouri- 
nary or gastrointestinal tract surgery. 

Note. When selecting antibiotics for the prevention of bacterial endocarditis, the 
physician or dentist should read the full joint statement of the American Heart 
Association and the American Dental Association’ 

Staphylococcus aureus — Acute infections of skiri and soft tissue which are mild to 
moderately severe. Resistance may develop during treatment. 

S. (Diplococcus) pneumoniee— Infections of the upper respiratory tract (e.g., 
otitis media, pharyngitis) and lower respiratory tract (e.g., pneumonia) of mild to 
moderate severity. ' 

Mycoplasma pneumoniae (Eaton Agent, PPLO)— Respiratory tractinfections due 
to this organism. 

Haemophilus influenzae— May be used concomitantly with adequate doses of 
sulfonamides for upper respiratory tract infections of mild to moderate severity. Not 
all strains of this organism are susceptible at the erythromycin concentrations 
eee achieved (see appropriate sulfonamide labeling for prescribing informa- 
tion). 

Treponema pallidum—As analternate treatment for primary syphilis in penicillin- 
allergic patients. In primary syphilis, spinal-fluid examinations should be done before 
treatment and as part of follow-up after therapy. 

Corynebacterium diphtheriae — As an adjunct to antitoxin, to prevent establish- 
ment of carriers, and to eradicate tne organism in carriérs. 

C. minutissimum— In the treatment of erythrasma. 

Entamoeba histolytica—For intestinal amebiasis only. Extraenteric amebiasis 
requires treatment with other agerts. 

Listeria monocytogenes — Infections due to this organism. 

Legionnaires’ Disease—Although no controlled: clinica! efficacy studies have 
been conducted, in vitro and limited preliminary clinical data suggest that erythro- 
mycin may be effective in treating Legionnaires’ disease. 


Contraindication: Known hypersensitivity to this antibiotic. 


Warnings: (See Warning box above.) The administration of erythromycin estolate 
has been associated with the infrequent occurrence of cholestatic hepatitis. 
Laboratory findings have been characterized by abnormal hepatic function test 
values, peripheral eosinophilia, and leukocytosis. Symptoms may incùde malaise, 
nausea, vomiting, abdominal cramps, and fever. Jaundice may or may not be 
present. In some instances, severe abdominal pain may simulate the pain of biliary 
colic, pancreatitis, perforated ulcer, or anacute abdominal surgical problem. In other 
instances, clinical symptoms and results of liver function tests have resembled 
findings in extrahepatic obstructive jaundice. 

Initial symptoms have developed in some cases after a few days of treatment but 
generally have followed one or two weeks of continuous therapy. Symptoms 
reappear promptly, usually within 48 hours after the drug is readministered to 
sensitive patients. The syndrome seems to result from a form of sensitization, occurs 
chiefly in adults, and has been reversible when medication is discontinued. 

Usage in Pregnancy — Safety of this drug for use during pregnancy has not been 
established. 


Precautions: Caution should de exercised in administering the antibiotic to 
patients with impaired hepatic function. 

Recent studies of erythromycin reveal that its use in patients who are receiving 
high doses of theophylline may be associated with an increase in serum theophylline 
levels and potential theophylline toxicity. In such a case, the dose of theophylline 
should be reduced while the patient is receiving concomitant erythromycin therapy. 

Surgical procedures should be performed Men indicated. 


Adverse Reactions: The most frequent side effects are gastrointestinal (e.g., 
abdominal cramping and discomfort) and are dose related. Nausea, vomiting, and 
diarrhea occur infrequently with usual oral doses. 

During prolonged or repeated therapy, overgrowth of nonsusceptible bacteria or 
fungi is possible. If such infections arise, the drug should be discontinued and 
appropriate therapy instituted. 

Mild allergic reactions, such as urticaria and other skin rashes, have occurred. 
Serious allergic reactions, including anaphylaxis, have been reported. 


1. American Heart Association: Prevention of Bacterial Endocarditis, Circulation, 56:139A, 1977. 
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Clinical Memoranda 


A Fistula From Pyriform Sinus 
in Recurrent Acute Suppurative 
Thyroiditis 


Acute suppurative thyroiditis is 
rare in children, and the route of 
infection is unknown in most cases.'~* 
Recently, we have encountered three 
patients with recurrent episodes of 
this disease. In this report we describe 
a fistula originating at the pyriform 
sinus that was one of the routes of 
infection in acute suppurative thy- 
roiditis. 

Report of Cases.—-The patients were 
three girls aged 3, 6, and 15 years. Each had 
had two episodes of acute suppurative thy- 
roiditis in the left lobe of the thyroid gland. 
The second episode of this disease occurred 
eight months after the first in the 3- 
year-old, 48 months in the 6-year-old, and 
five months in the 15-year-old. The diagno- 
sis of acute suppurative thyroiditis was 
based on the clinical signs of inflammation 
in the region of the thyroid gland and on 
laboratory findings. In all patients, circu- 
lating concentratior®s of thyrotropin, thy- 
roxine, and triiodothyronine remained 





Internal fistula (arrows) originating from 
pyriform sinus in 15-year-old girl. 
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within normal ranges during the course of 
disease, while the thyroid scan disclosed no 
or diminished activity over the left lobe of 
the thyroid gland. A scan taken after a 
barium meal in all patients showed a fistu- 
la originating from the left pyriform sinus, 
which ran anteroinferiorly to the area 
around the left lobe of the thyroid gland 
(Figure). 

Comment.—Acute suppurative thy- 
roiditis is far less common than other 
types of thyroiditis such as subacute 
thyroiditis and Hashimoto’s thyroidi- 
tis. The rarity of this condition may 
be, in part, due to a local resistance of 
the thyroid gland to local infection. 
The routes through which bacteria 
reach the thyroid may be any of the 
following: (1) the bloodstream, (2) the 
lymphatics, (8) the remnant of the 
thyroglossal duct, (4) direct trauma to 
the thyroid gland, and (5) direct inva- 
sion from neighboring structures.' 
However, the route is unknown in 
most cases.' The recurrent episode of 
this rare disease in the same area of 
the thyroid gland may imply that 
there is an underlying abnormality in 
the thyroid gland. A barium scan 
showed the fistula originating from 
the pyriform sinus into the thyroid 
gland, although it was unknown in 
previous cases.” 

This pyriform sinus fistula appears 
to be a remnant of the fourth pharyn- 
geal pouch developing into a superior 
parathyroid gland.‘ This suggests, in 
accord with a recent report by Takai 
et al, that a fistula originating from 
the pyriform sinus may be one of the 
routes of infection and plays an 
important role in the pathogenic pro- 
cess of acute suppurative thyroiditis, 
particularly in patients having recur- 
rent episodes. Thus, it is likely that 
the bacterial infection following up- 
per respiratory tract infection may 
result in inflammation in the perithy- 
roidal area through this fistula that 
then involves the thyroid gland. This 
view may be compatible with the find- 
ings that anaerobic bacteria, which 
are part of the normal oropharyngeal 
flora, are frequently identified in 
acute suppurative thyroiditis, and 


that this disease usually follows acute 
infections of the upper respiratory 
tract.” 

Thus, the present finding suggests 
the need for a careful search of the 
oropharynx for the fistula in patients 
with acute suppurative thyroiditis, 
particularly in patients having recur- 
rent episodes. Complete extirpation of 
the fistula results in a permanent cure 
and prevents the recurrence of this 
disease. 

Kazuo ABE, MD, PHD 
Hiroko FUJITA, MD 
Nosuo MATSUURA, MD 
Department of Pediatrics 
Hokkaido University School 

of Medicine 
Kitaku, North 15 West 7, Sapporo 
060 Japan 


HIDEKI MINAMI, MD 
Chitose Municipal Hospital 
Chitose, Hokkaido, Japan 


TAKUJI SATO, MD 
National Hospital of Sapporo 
Sapporo, Hokkaido, Japan 
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Hemodialysis in the Premature 
Infant 


Progress in neonatal medicine' has 
created an increased demand for life- 
support systems for the critically ill 
infant, in whom acute renal failure is 
a common complication. We have 
modified techniques for hemodialysis 
for use in the small child.* We describe 
hemodialysis of a 2-kg infant and 
discuss the indications for hemodialy- 
sis in small babies. 
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Report of a Case.—The patient was one of 
female twins, with a birth weight of 2,100 g 
at 34 weeks’ gestation. She experienced a 
paroxysmal cough, tachypnea, and slightly 
inflamed conjunctivae at 4 weeks of age. 
The serum creatinine level was 0.3 mg/dL. 
Initial viral and bacterial cultures were 
negative. 

She subsequently experienced hypona- 
tremia, focal seizures, and Coombs-nega- 
tive hemolytic anemia, and hypertension, 
oliguria, and thrombocytopenia developed, 
with rising BUN and creatinine levels. At 7 
weeks of age, she weighed 2,600 g and was 
edematous and cachectic. The serum potas- 
sium concentration was 6.2 mEq/L and the 
creatinine level was 4.0 mg/dL. Based on 
uremia, a platelet count of 16,000/cu mm, 
and microangiopathic hemolytic anemia, 
hemolytic uremic syndrome was diagnosed. 
The further diagnosis of Chlamydia tra- 
chomatis pneumonitis was made after the 
organism was cultured from the conjuncti- 
vae, nasopharynx, and urethra. 

Because of marked abdominal distention 
caused by bowel gas and a severely com- 
promised pulmonary status, we elected to 
perform hemodialysis. She received he- 
modialysis every other day for ten treat- 
ments with good control of hyperkalemia, 
hypertension, and uremia. Following four 
treatments, her weight was 1,900 g. Grad- 
ually, her urine volume increased to normal 
and the creatinine level fell to 0.8 mg/dL. 
Four weeks after admission, her weight 
was 2,800 g and she was normotensive. Her 
condition continued to improve after dis- 
charge from the hespital. At 3 months of 
age, despite continuous improvement in 
pulmonary status and adequate weight 
gain, she was found dead in her crib. The 
creatinine level one week prior to death 
was 0.3 mg/dL. Autopsy was not per- 
formed. 


Methods.—The patient underwent dialy- 
sis in an enclosed isolette, which was placed 
on a cri on an electronic bed scale accurate 
to +5 g to ensure temperature regulation 
and accurate constant-weight monitoring.’ 
Blood access was via a single external (four 
treatments) or internal (five treatments) 
jugular cutdown and unipuncture equip- 
ment.? Short No. 8 F umbilical artery cath- 
eters were used to avoid high venous 
resistances and to minimize recirculation. 
Infant dialysis blood lines had a priming 
volume of 15 mL. Intravenous (IV) exten- 
sion lines were necessary to reach the 
infant in the isolette, adding a further 12 
mL to the priming volume. The dialyzer 
(Lundia Mini-Minor, A. B. Gambro, Lund, 
Sweden) had a priming volume of 25 mL 
and a compliance of 6 mL at 100 mm Hg. 
Blood priming was always used. A commer- 
cial dialysate bath provided concentrations 
of sodium of 140 mEq/L; calcium, 3.5 
mEq/L; and magnesium, 1.5 mEq/L. Phos- 
phate and potassium levels were adjusted 
to the patient’s needs. Glucose bath concen- 
tration was initially 640 mg/dL.” 

Methods for the use of mannitol, sys- 
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temic heparinization, and fluid and/or 
blood product replacement have been pre- 
viously described.* The relatively high ini- 
tial blood flow rate of 3 mL/min/kg was 
necessary in order to avoid clotting of the 
extracorporeal system. We generally ini- 
tiate dialysis at a flow rate of 15 mL/ 
min/kg and increase this during the first 
few treatments to 3 mL/min/kg to mini- 
mize the risk of the dysequilibrium syn- 
drome.‘ 

Protein and calories in the amounts of 2 
g/kg/day and 100 to 120 calories/kg/day, 
respectively, were given IV until oral 
intake was possible. 


Results.-The patient tolerated 
nearly three weeks of hemodialysis 
with subsequent return of normal re- 
nal function. Blood access provided 
sufficient flow to achieve adequate 
clearance rates for efficient dialysis 
(Figure). Ultrafiltration generally re- 
sulted in 100 to 300 g net weight loss 
per treatment (Figure). This permit- 
ted adequate parenteral and oral ali- 
mentation throughout the period of 
renal failure. In fact, between day 6, 
when she achieved dry weight by 
ultrafiltration, and day 18, she gained 
400 g, or 20% of total body mass. 
Technical problems included frequent, 
mild hypotensive episodes tiat were 
promptly corrected by small infusions 
of saline or 5% albumin, and one 
change of catheter site because of 
inadequate flow. | 


Comment.—Prolonged hemodialysis 
is technically feasible in premature 
infants weighing less than 2,000 g. 
There are three potential applications 
of this procedure: (1) acute renal fail- 


ure caused by catastrophic medical or 
surgical illness*; (2) acute renal failure 
primarily caused by nephrologic prob- 
lems"; or (3) acute renal failure caused 
by intoxication.’ We have previously 
reported that in infants and older 
children,’ as in adults,* the prognosis 
of acute renal failure is much worse if 
it is secondary to catastrophic ill- 
nesses as compared with primary 
nephrologic problems.’ Our experi- 
ences with this patfent and our pre- 
viously described premature patients’ 
appear to support this thesis. There- 
fore, it seems reasonable to be thera- 


peutically aggressive in the dialysis 


support of small babies with primary 
nephrologic disorders. 


Since peritoneal dialysis is techni- 


cally simpler and does not require 
highly trained personnel or the need 
for vascular access, it may have 
advantages for many small infants 
with acute renal failure. Peritoneal 
dialysis is also less likely to produce 
the dysequilibrium syndrome’ or con- 
tribute to hemodynamic instability. 
However, in some circumstances, 
hemodialysis may be the treatment of 
choice. Peritoneal dialysis may fail 
technically because of catheter prob- 
lems or poor mesenteric blood flow 
limiting molecular exchange.’ Ex- 
treme emergencies of fluid overload 
or hyperkalemia may require hemodi- 
alysis. A perforated intra-abdominal 
viscous or recent bowel anastomosis 
are relative contraindications to peri- 
toneal dialysis. In addition, peritoneal 
dialysis may be dangerous’ in the 
infant with respiratory problems and 


Clinical Memoranda 179 








TPL, a 


marked abdominal distention, as illus- 
trated by this patient. Hemodialysis 
may also be indicated in the treat- 
ment of intoxications since the rate of 
removal of many compounds is more 
efficient by hemodialysis as compared 
with peritoneal dialysis.’ Finally, the 
greater protein and amino acid losses 
and disturbed gastrointestinal motili- 
ty make adequate nutrition difficult 
to achieve in infants receiving long- 
term peritoneal dialysis. Data from 
adults with acute renal failure suggest 
that significant improvement in sur- 
vival-can result from aggressive nutri- 
tional therapy.” 

In summary, hemodialysis is a tech- 
nically feasible procedure in the pre- 
mature infant’ and can be carried out 
for prolonged periods of time. The 
potential impact of this therapeutic 
modality on survival in these infants 
is currently unknown. . 
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Death Following Breath Holding 
in an Adolescent 


Breath holding is not uncommon in 
infancy following a startle, injury, or 
punishment. This reaction generally 
does not persist beyond the age of 6 
years, and the outlook for normal 
development is excellent.’ 

In 1951, Howard et al’ described 
voluntary breath holding in older chil- 
dren and adults, a practice we still 
find present in school-aged children.’ 
In this maneuver, a period of hyper- 
ventilation is followed by a Valsalva 
maneuver (forced expiration against a 
closed glottis) and the victim responds 
with brief unconsciousness. Howard 
et al warn against the risk of “injury 
during falling” and report the produc- 
tion of a convulsion in one volunteer 
during this procedure. 

Recently, we observed a 12-year-old 
boy who died following a modified 
breath-holding spell. We report the 
case to document the risk involved, as 
well as to learn if similar incidents 
have been recorded by others. 


Report of a Case.—A 12-year-old boy was 
previously in excellent health save for epi- 
sodic breath holding in infancy. In the 
weeks before his death, he had been 
observed to hyperventilate, perform a Val- 
salva maneuver, and become transiently 
unconscious. Four days before his hospital 
admission, the patient was seen to fall limp 
following submandibular (carotid body) 
massage. 

Several hours before admission, in a 
playground, the patient simultaneously 
hyperventilated and massaged his neck. 
The ensuing Valsalva maneuver was 
enhanced by a friend who performed a 
“bear hug” from behind for one minute. 
When released the patient took several 
steps and fell backward, striking his occi- 
put. Five to seven minutes later his school 
principal observed “shallow” respirations, 
a pulse of 40 beats per minute, and unre- 
sponsiveness. 

Medical evaluation 20 minutes after the 
fall disclosed the following: spontaneous 
decerebrate posturing, increased tone, oph- 


thalmoplegia, absent pupillary and corneal 
reflexes, and shallow and irregular respira- 
tions. Intravenous (IV) mannitol adminis- 
tration and respiratory support did not 
alter these signs. Roentgenograms of the 
skull and cervical spine and a cranial com- 
puterized tomogram (CT) were normal. 
Repeated IV infusions of mannitol and 
furosemide were not effective, and the 
patient died three days after the breath- 
holding episode. 

At autopsy, a hematoma was noted over 
a nondisplaced, 6-cm, occipital fracture. A 
thin, subdural hematoma (17-mL) volume 
was present over the right hemisphere. The 
cranial subarachnoid space contained scat- 
tered foci of blood, most prominently over 
the inferior aspects of the frontal poles. 
The cerebral gyri appeared broad and flat, 
and the sulci were narrow. Bilateral uncal 
compression was present. 

Cut sections of the brain showed scat- 
tered petechial hemorrhages and ecchy- 
moses in the inferior portion of the frontal 
poles, anterior left temporal lobe, and the 
vermis of the cerebellum. The ventricles 
were normal, and there was no shift of the 
midline. Microscopic examination showed 
neuronal necrosis associated with the 
above-noted hemorrhages, ischemic necro- 
sis in Ammon’s horn, and brainstem ede- 
ma. 


Comment.—This patient’s death oc- 
curred after a modified breath-hold- 
ing spell, which we believe is a unique 
fatality. Several physiologic events 
produced by the hyperventilation and 
subsequent Valsalva maneuver proba- 
bly initiated cerebral ischemia. These 
are as follows: (1) a fall in blood pres- 
sure, (2) cerebral vasoconstriction, and 
(3) increased cerebral venous pres- 
sure.” Considering the history of 
breath holding in infancy, and that 
such spells in infants are associated 
with a sensitive vagal reflex,’ it is 
possible that compressing the carotid 
body in this patient may have led to a 
more pronounced bradycardia than 
normally observed. 

That the patient’s head struck the 
ground with considerable force is sug- 
gested by the presence of a 6-cm occip- 
ital fracture. The absence of a subdu- 
ral hematoma on the original CT scan, 
as well as its size at autopsy, indicates 
that it probably did not contribute to 
the patient’s death. It is unlikely that 
the head trauma itself was responsible 
for the fatal outcome, considering 
that the fall was only from a standing 
position. Survival ‘may have occurred 
if the head had been better protected, 
but we believe that the modified 
breath holding, the carotid body mas- 
sage, and the sequelae of the head 
trauma’ each individually contributed 
to produce the sudden and extensive 
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brain dysfunction. 

Several of our associates recall per- 
forming such a breath-holding maneu- 
ver, apparently without adverse ef- 
fect. , Considering the modifications 
used by this patient, his spell may be 
unique. However, if other physicians 
are witnessing similar events, it 
would be important to initiate school 
programs to discourage this activity. 
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Neonatal Antibiotic-Associated 
Colitis 


Antibiotic-associated colitis has 
been described in all age groups, 
although most cases occur during the 
fourth through sixth decades of life.’ 
To our knowledge, only five cases have 
been described in patients under the 
age of, 4 years, and the youngest 
patient described was 6 months old.** 
Described here is an infant in whom 
colitis developed during his first ten 
days of life in association with the 
administration of antibiotics and the 
finding of Clostridium difficile toxin 
in his stool. 


Report of a Case.—A 3,820-g male infant 
was delivered by cesarean section to an 
18-year-old, previously nulliparous woman 
because of prolonged (25 hours) rupture of 
membranes. The mother received 1 g of 
cephapirin sodium just before delivery. 
The baby’s Apgar scores were 5 and 8 at 
one and five minutes, respectively. Hypo- 
tension, metabolic acidosis, and bilateral 
pulmonary infiltrates subsequently devel- 
oped, and therapy was begun with paren- 
teral ampicillin sodium (200 mg/kg/day) 
and kanamycin sulfate (15 mg/kg/day). He 
responded well to therapy, and oral feed- 
ings were initiated on the second day of 
life. On the third day, blood and mucus 
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were noted in the infant’s stools; physical 


examination and other laboratory studies e 


disclosed no abnormality, save for hyper- 
bilirubinemia (12 mg/dL). Initial blood cul- 
tures yielded group B streptococci, and 
antibiotic therapy was changed to penicil- 
lin G potassium (200,000 units/kg/day). 

From the fourth through tenth days, the 
child had frequent (ten to 15 per day) 
greenish stools that were guaiac-positive 
and contained mucus. He failed to gain 
weight despite a good appetite and ade- 
quate caloric intake. Stool cultures submit- 
ted on the eighth day were negative for 
routine enteropathogens. 

On the tenth day, penicillin therapy was 
discontinued and a barium enema exami- 
nation was performed. The sigmoid and 
descending colon were narrowed with evi- 
dence of inflammatory reaction (Figure). 
The rest of the colon appeared normal. A 
sigmoidoscopic examination revealed ul- 
cerations of the colonic mucosa. Numerous 
polymorphonuclear leukocytes were pres- 
ent in scrapings of the mucosa. Ora! feed- 
ings were discontinued, and peripheral 
venous nutrition was begun. A stool speci- 
men on day 11 was found to contain C 
difficile toxin by the Y1 adrenal cell test.’ 
Specificity of the reaction was determined 
with the aid of differential antibody-neu- 
tralization studies.* 

Following six days of parenteral! nutri- 
tion, the stools returned to normal. On the 
18th day, the infant resumed oral feedings 
and tolerated these very well. He gained 
weight and was discharged from the hospi- 
tal at 23 days of age. Follow-up examina- 
tions one week and one month later dis- 
closed a normal infant with guaiac-nega- 
tive stools, feeding and gaining weight at 
the normal rate. 


Comment.—In the past few years, 
several advances have been made in 
the understanding of antibiotic-asso- 
ciated colitis. In most cases, a toxin 
that alters the morphology of various 
cells in tissue culture can be found in 
the stools of affected patients.’ The 
toxin is thought to be elaborated pri- 
marily by strains of C difficile, 
although other clostridial species have 
also been implicated.*”’ It is postulated 
that, under the influence of antibio- 
tics, these clostridia proliferate and 
are induced to increase toxin produc- 
tion. 

In adults, C difficile is only rarely 
found in the stools of healthy persons, 
and the appearance of toxin in the 
absence of enteric disease has not, to 
our knowledge, been reported.’* In 
contrast, this organism can be found 
in the stools of up to 50% o? healthy 
neonates.* The appearance of toxin in 
healthy infants apparently also oc- 
curs,** albeit rarely, and in one case 
was reported in association with a 
spontaneously occurring gastroenteri- 





Photomicrograph of barium enema con- 
trast study demonstrating inflammation 
and narrowing of sigmoid colon. 


tis in a patient not receiving antibio- 
tics (unpublished observation, Maude 
H. Regne-Karlsson, MD, Sam T. Don- 
ta, MD). 

Our patient raises several interest- 
ing issues. First of all, he appears to 
be the youngest person described with 
antibiotic, C difficile toxin-associated 
colitis. Proportionally, infants and 
children receive more antibiotics than 
do adults, yet the incidence of colitis 
appears to be infrequent in the youn- 
ger age groups. Prospective studies 
will be needed to asctrtain the overall 
incidences of overt disease and of 
subclinical states associated with car- 
riage of C difficile or its toxin. The 
frequent occurrence of this organism 
in the intestinal tracts of apparently 
healthy neonates may complicate the 
analysis. It may be that the toxin can 
also be found in the absence of enteric 
disease with sufficient frequency to 
confound analysis. In our patient, for 
example, it is possible that the pres- 
ence of C difficile toxin in his stool 
was a finding unassociated with his 
colitis and course of disease. Quantita- 
tion of toxin may prove helpful if 
disease states are found to be asso- 
ciated with significantly greater toxin 
amounts. 

Of the antibiotics used, ampicillin 
appears to be the most likely inciting 
agent. Aminoglycosides and penicillin 
G have only rarely been implicated; 
furthermore, the diarrhea had begun 
prior to the change to penicillin thera- 
py. The mean interval of time 
between onset of antibiotic therapy 
and the appearance of colitis is seven 
days, an interval that fits best with 
ampicillin therapy. Finally, of all the 
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penicillins, ampicillin has been most 
frequently associated with colitis.” 

Prior to the infant’s delivery, the 
mother had been given a cephalospo- 
rin, another antibiotic that has been 
associated with the development of 
colitis.'t The role of this agent remains 
speculative in this case. It is possible 
that the cephalosporin affected the 
maternal intestinal flora, with facili- 
tation of selection for C difficile and 
subsequent exposure of the infant to 
larger numbers of these clostridia. It 
seems unlikely that the infant was 
exposed to sufficient cephalosporin 
for it to be responsible for his subse- 
quent disease course. 

The optimum management of pa- 
tients with antibiotic-associated coli- 
tis remains to be defined. Cessation of 
the incriminated antibiotic and con- 
servative approaches appear to be suc- 
cessful in most cases. Vancomycin 
hydrochloride therapy may be benefi- 
cial," although relapses have been 


° further -evaluated 


reported.’ Its efficacy needs to be 
in double-blind 
studies. 
SaM T. Donta, MD 
Department of Medicine 
University of Iowa and Veterans 
Administration Medical Center 


MaRK S. STUPPY, MD 
MARTIN G. Myers, MD 
Department of Pediatrics 
University of Iowa 

Iowa City, IA 52242 


These studies were supported by funds from 
the Medical Research Service of the Veterans 
Administration and by grants AI 11416 and AI 
11794 from the National Institute of Allergy and 
Infectious Diseases. 
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E Ne ES eer 
60 YEARS AGO IN THE AJDC 


An Analysis of Two-Hundred and Fifty Ward Cases of Acute Endocarditis in Children 


A large series of cases of acute endocarditis has been com 
Massachusetts General Hospital of Boston. It includes only 


exacerbations. Of these, 70 cases were mild, 180 severe. Of all patients, 


years at onset, 48 per cent. were 5 to 8 years, and 27.6 per cent. were 8 to 
with endocarditis at or prior to onset were as follows: rheumatic fever, 
cent.; tonsillitis, 12.0 per cent.; other infections ( including scarlet fever), 


cent.) there was no associated disease. 


Of all the cases, 59.4 per cent. had symp 


piled from the Children’s Hospital and the 
acute cases, some of which had had previous 
24.4 per cent. were under age 5 
13 years. Conditions associated 
60.4 per cent.; chorea, 14.4 per 
6.4 per cent. In 17 cases (6.8 per 


toms referrable to the heart, including dyspnea, palpitations, 


precordial pain, and epigastric pain. Of the severe group, 72 per cent. had such symptoms, found in only 


21 per cent. of the mild group. Fever was observed i 
averaging 99.1 F in the mild group, 
fever averaged 36 days in the sever 
a longer duration of fever, 47 days. Pulse r 
the fatal group. According to the author, 
largely made from one finding, 
differed somewhat between the mild and severe c 
By auscultation the mitral valve was involved in all cases, the aorti 
one, and the pulmonic in none. Pericarditis occurred 

The prognosis of this group was affected b 
per cent. In those under 3 years of age 
Among those with rheumatic fever, 17 


n the majority of cases, with temperatures 
100 F in the severe group, and 100.3 F in those who died. Duration of 
e group, 17 days in the mild group. The older children tended to have 
ates also varied with the disease severity, being highest in 
“In recent years the diagnosis and prognosis of heart disease is 


cardiac enlargement.” The transverse diameter of cardiac dullness 


ases. Roentgen-ray studies were apparently not done. 
| c in 87 (14.8 per cent.), the tricuspid in 
in 32 (12.8 per cent.). 

y a number of factors. Mortality of the whole group was 16 
, 30 per cent. died. Of those 5 to 13 years old, 13.7 per cent. died. 
per cent. died while only 2.8 per cent. of those with chorea died. 


Of the 17 who had no associated disease, six died, suggesting that this may be of the most serious 


import. The course of this disease affects outcome in man 
leukocytosis, development of congestive heart failure 


development of valve stenosis all contribute to a worsened outlook. 
Treatment of these cases consisted of rest in bed; “everything else was considered subordinate.” The 


patients were kept as flat as possible, recognizing, 


y ways. A sustained or high fever, persistent 
, involvement of other heart valves, and 


however, that doing so “may cause so much fretting 


and fussing that more strain will be brought on the heart.” Those in the mild group were kept in bed in 


the hospital an average of 30.5 days, those in the severe gro 
heart disease were discharged to special institutions, the ot 


up 50 days. Those with continued activity of 
hers to their homes. Following this, patients 


were given a limited amount of exercise for two years. All effort was then made to “plan the whole life 
so as to save the heart.”—Henry P. Ledford, MD, Harvard Medical School, Boston (February 


1921;21:139-149). 
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Physicians 
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Service 


Opportunity y 
Placement ~~ 
Register 


. . -If you’re looking 
for a new practice opportunity 


This new AMA opportunity Placement 
Register contains a description of 
over 4,000 available practice oppor- 
tunities. Each listing is a brief coded 
summary covering location, type of 
practice, area of specialization, and 
other data. Included are two indexes 
to assist you in quickly finding the 
most suitable opportunity. 













. .or looking for a 
physician to fill a position 


The new AMA Physician Placement 
Register lists over 4,000 physicians 
seeking new practice opportunities. 
It includes a brief coded vitae, as well 
as specialty and type of practice 
preferences and current professional 
status. Two computer-generated in- 
dexes facilitate finding suitable can- 
didates. 


° Fast turnaround! 


Either Register is mailed within 24 hours of receipt of 
your request. After receiving your selections of the prac- 
tice opportunities or physicians on which you want fur- 
ther information, full-page computer printouts on each 
selection are sent within 10 days. 


Order your Register now! 


Published quarterly by the AMA Physicians’ Placement 
Service, these two Registers are the only comprehen- 
sive national listings of practice opportunities and 
physicians who are seeking new positions. Use the ap- 
propriate coupon below for the Register you desire. 


OPPORTUNITY PLACEMENT REGISTER 


AMA Physicians’ Placement Service 
American Medical Association 
535 N. Dearborn/Chicago, IL 60610 


YES, | am interested in a new practice 
opportunity. Please send me the new 
AMA OPPORTUNITY PLACEMENT 


REGISTER, along with the registration 
form. 


Name 
Agaress a -riti 


City/State/Zip 


PHYSICIAN PLACEMENT REGISTER 
AMA Physicians’ Placement Service 
American Medical Association 

535 N. Dearborn/Chicago, IL 60610 

YES, | am seeking the services of a 
physician. Please send me the new AMA 
PHYSICIAN PLACEMENT REGISTER, 
along with the registration form. 

Name 

Organization 


Address 


City/State/Zip 


Brief Summary 


E.E.S. 
(ERYTHROMYCIN ETHYLSUCCINATE) 


Indications: Streptococcus pyogenes (Group A beta 
hemolytic streptococcus) — Upper and lower respira- 
tory tract infections, skin, and soft tissue infections 
of mild to moderate severity, where oral medication is 
preferred. Therapy should be continued for 10 days. 


Alpha-hemolytic streptococci (viridans group) 
—Short-term prophylaxis of bacterial endocarditis 
prior to dental or other operative procedures in pa- 
tients with a history of rheumatic fever or congenital 
heart disease who are hypersensitive to penicillin. 


S. aureus— Acute infections of skin and soft tissue 
of mild to moderate severity. Resistant organisms 
may emerge during treatment. 


S. pneumoniae (D. pneumoniae)— Upper and lower 
respiratory tract infections of mild to moderate 
degree. 


M. pneumoniae— Respiratory infections due to this 
organism. 

Hemophilus influenzae — Upper respiratory tract in- 
fections of mild to moderate severity when used 
concomitantly with adequate doses of sulfonamides. 
(See sulfonamide prescribing information.) Concom- 
itant sulfonamide use is necessary since not all strains 
of H. influenzae are susceptible at concentrations of 
erythromycin achieved with usual therapeutic doses. 


Treponema pallidum— Alternate treatment in 
patients allergic to penicillin. 


C. diphtheriae— As an adjunct to antitoxin, to prevent 
establishing carriers and eradicate organism in 
carriers. 


C. minutissimum— Treatment of erythrasma. 
Entamoeba histolytica— Treatment of intestinal ame- 
biasis only. 

L. monocytogenes— Infections due to this organism. 


Bordetella pertussis: Erythromycin is effective in elim- 
inating the organism from the nasopharynx of 
infected individuals, rend8ring them non-infectious. 
Some clinical studies suggest that erythromycin may 
be helpful in the prophylaxis of pertussis in exposed 
susceptible individuals, 


Legionnaires Disease— Although no controlled clin- 
ical efficacy studies have been conducted, in vitro 
and limited preliminary clinical data suggest that 
erythromycin may be effective in treating Legion- 
naires’ Disease. 

Establish susceptibility of pathogens to erythromycin, 
particularly when S. aureus is isolated. 


Contraindications: Known hypersensitiyity to eryth- 
romycin. 
Precautions: Exercise caution in administering to 
ees with impaired hepatic function. There have 
een reports of hepatic dysfunction, with or without 
jaundice, occurring in patients receiving oral erythro- 
mycin products. Localized infections may require 
surgical drainage in addition to antibiotic therapy. 
Recent data from studies of erythromycin reveal that 
use in patients receiving high doses of theophylline 
may be associated with increased serum theophylline 
levels and potential theophylline toxicity. In cases of 
theophylline toxicity and/or elevated serum theo- 
phylline levels the dose of theophylline should be 
reduced during concomitant erythromycin therapy. 


Usage during pregnancy and lactation: The safety 
of erythromycin for use during pregnancy has not 
been established. 


Erythromycin crosses the placental barrier Erythro- 
mycin also appears in breast milk. 


Adverse Reactions: Dose-related abdominal 
cramping and discomfort. Nausea, vomiting, and di- 
arrhea infrequently occur. During prolonged cr re- 
peated therapy, there is a possibility of overgrowth 
of nonsusceptible bacteria or fungi. Mild aller- 
gic reactions such as urticaria and other skin 
rashes may occur. Serious allergic reac- 
tions, including anaphylaxis, have 
been reported. 


ABBOTT 


0043344 R . 












E.E.S. tastes good. Kids usually take their medicine when “Sie 
it tastes good. Kids who take their medicine often get better N] 
more quickly. ei 
And today’s Abbott pricing makes it possible for pharmacies 
to dispense E.E.S. at a cost fully competitive with generic 
erythromycin ethylsuccinate whose flavor may not be as appealing 
to children (ask your Abbott Representative for test data). 


’ Can be taken before, after or even with meals. Each 5 ml 
teaspoonful contains activity equivalent to 400 mg of 
erythromycin. Please see opposite page for Brief Summary. seals 


E.E.S. 400’ LIQUID 
(ERYTHROMYCIN ETHYLSUCCINATE ORAL SUSPENSION, USP) 


Abbott Laboratories, North Chicago, IL60064 0043344 R 
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Letters to the Editor 


Correspondence pertaining to material published in the JOURNAL will be published, 
if found suitable, as space permits. Submit double-spaced copy clearly marked “For 
publication” and signed by all authors; references should conform to JOURNAL format; 
maximum length: 500 words. Copyright assignment signed by all authors is required. The 
Editor reserves the right to edit such letters, which should be received within six weeks of 
publication of the JOURNAL article in question. 


Leprechaunism 


Sir.—The recent article by Rosenberg 
et al (JOURNAL 1980;134;170-175) pro- 
vided interesting clinical and bio- 
chemical data as well as an extensive 
review of the scarce literature on this 
topic. I wish to call attention to four 
reports on this subject that previously 
appeared in the European literature, 
which have been unfortunately over- 
looked, apparently owing to the diffi- 
culty of the language.’ 

Ayraud et al' reported a case of 
interstitial deletion of the long arm of 
chromosome 7 with probable loss of 
segment 7q2 in an infant with lepre- 
chaunism. . 

Our case? showed striking abnor- 
malities in the urogenital tract. The 
first anomaly was an abnormal open- 
ing connecting urethra with vagina. 
After inserting a Foley catheter 
through the urethra, urine flowed 
from both the tube and the vagina. An 
autopsy was not performed. 

In addition, an intravenous pyelo- 
gram demonstrated a duplication of 
the renal pelvis, a bifid ureter, and 
caliceal dysmorphism on the left side. 
The bladder was normal. On the right 
side, only a dystonic ureter, caliceal 
dysmorphism, and malrotation were 
to be noted. Another abnormal find- 
ing was a conspicuous sialismus. 

Kuhlkamp and Hedwig" reported a 
case of leprechaunism with an asso- 
ciated diabetes mellitus of the lipo- 
atrophic type. There was a tenfold to 
20-fold increase in serum insulin con- 
centration following an oral tolbut- 
amide tolerance test (15 mg/kg). Fast- 
ing blood glucose and insulin levels 
were 32 mg/dL and 122 to 158 U/mL, 
respectively, with a normal curve of 
blood glucose level and an increase of 
the blood insulin level to 232 U/mL 
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after 60 minutes. In drawing atten- 
tion to the unusual features of these 
additional cases, my purpose is not to 
distract from the merits of the report 
by Rosenberg et al. 
ARNALDO CANTANI, MD 
1* Clinica Pediatrica 
dell "Universita di Roma 
Viale Regina Elena 324 
00161 Roma, Italy 
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Congenital Hypothyroidism 


Sir.—We read with great interest the 
article entitled “Multicystic Ovaries 
Detected by Sonography in Children 
with Hypothyroidism,” by Linsay et al 
(JOURNAL 1980;134:588-592). 

We recently described the case of a 
34-month-old girl with congenital hy- 
pothyroidism who exhibited preco- 
cious puberty manifested by breast 
development with secretion of a whit- 
ish fluid, recurrent vaginal bleeding, 
and an associated myopathy (Kocher- 
Debré-Semelaigne syndrome). With 
the aid of pelvic sonography, we 
detected ovarian cysts. 

The association of congenital hypo- 
thyroidism, myopathy, and precocious 
puberty has not been described 
before, to our knowledge; only that of 
congenital hypothyroidism and preco- 
cious puberty.’ 


We recently wrote an article on this 
subject, entitled “Pubertad Precoz y 
miopatia en el Hipotiroidismo Con- 
génito” (“Myopathy and Precocious 
Puberty With Congenital Hypothy- 
roidism”’),’ for the new journal Acta 
Pediátrica de México, which is not yet 
included in the /ndex Medicus. 

We believe that more frequent 
reporting of our unusual cases will 
show that they are not as uncommon 
as we think. 

A. A. LOREDO, MD 

R. L. CARBAJAL, MD 

B. C. VIDALES, MD 

J. SAUCEDO, MD 

Internal Medicine Service 
Instituto Nacional de Pediatria 
Insurgentes Sur 3700-C 

México 22, DF 


1. Jenkins ME: Precocious menstruation in 
hypothyroidism. Am J Dis Child 1966;109:252- 
254 


2. Carbajal RL, Loredo AA, Vidales BC, et al: 
Pubertad precoz y miopatia en el hypotigoidismo 
congénito. Acta Pediatr Mex, to be published. 


Hyperglycemia and Escherichia 
coli Sepsis in a Preterm Neonate 


Sir.—We read with interest the report 
in the JOURNAL by James et al 
(133:645-646, 1979) of two episodes of 
hyperglycemia associated with Es- 
cherichia coli sepsis in a preterm new- 
born. However, the authors state that 
theophylline administration might 
have played a contributing role in the 
initial hyperglycemic episode. We 
would like to report our experience 
with a preterm baby where no medi- 
cines, intravenous (IV) solutions, or 
strong feeds were given before the 
development of hyperglycemia. 


Report of a Case.—This male baby of 33 
weeks’ gestation and a birth weight of 
1,700 g was the firstborn twin of a 19- 
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year-old primigravida healthy mother (the 
second twin died at birth). There was no 
prolonged rupture of membranes and no 
medication or IV dextrose solutions given 
to the mother. The baby required no resus- 
citation but he was transferred to the 
neonatal intensive care unit because of 
tachypnea at the age of 20 hours. Until 
then he had only received small 5% dex- 
trose feeds via a nasogasric tube. On 
admission he was lethargic, his rectal tem- 
perature was 35.5 °C, and respirations 
were 100/min, but he did not require oxyg- 
en. Findings on physical examination and 
chest roentgenogram revealed no other 
abnormalities. To our surprise, a glucose 
oxidase paper strip determination was 
>250 mg/dL. 

Soon after admission he started having 
recurrent apneic episodes and low-pressure 
continuous positive airway pressure was 
initiated with good response. Laboratory 
studies disclosed the following values: 
hemoglobin, 14.5 g/dL; WBCs, 2,000/cu 
mm; neutrophils, 24%; lymphocytes, 74%; 
eosinophils, 2%; platelets, 20,000/cu mm; 
serum calcium, 9.4 mg/dL; blood glucose, 
400 mg/dL. There was no clinical sign of 


bleeding diathesis. Multiple surface cul- 


tures and a blood culture were obtained, 


and a lumbar puncture was performed. 
There was no involvement of the meninges 
but E coli grew from the blood culture and 
the pharyngeal swab later. He was freated 
with IV hypotonic saline in 4% dextrose 
and IV ampicillin and gentamicin sulfate. 
Two days later his blood glucose level was 
223 mg/dL and by four days it was normal. 
His general condition improved and he 
quickly tolerated milk feeds. The antibiotic 
treatment was withdrawn after 15 days. 
At the age of 25 days, meningitis devel- 
oped (CSF cell count, 2,500/cu mm; protein 
level, 200 mg/dL; glucose level, 5 mg/dL; 
Pseudomonas grew from a culture; blood 
glucose level, 66 mg/dL). He was treated 
with antibiotics, responded well, and was 
discharged home at the age of 65 days in 
good condition. Now he is 8 months old and 
progressing well. 


Comment.—We believe that the ini- 
tial drop in the WBC and plazelet 
counts and perhaps his apneic attacks 
were due to the Æ coli sepsis. It is 
difficult to explain the hyperglycemic 


episode because in contrast to the 
report by James et al, in our baby the 
hyperglycemia preceded the adminis- 
tration of milk feeds, strong dextrose 
solutions, or medication. Was it then 
solely due to the Æ coli sepsis? If so, we 
do not know the mechanism involved. 
It is worth noting that during the 
Pseudomonas infection, the blood glu- 
cose level remained normal. 
HERACLES D. DELLAGRAMMATICAS, MD 
Neonatal Intensive Care Unit 

The Jessop Hospital for Women 
Leavygreave Road 

Sheffield, S38 TRE 

Yorkshire, England 


Costas B. PAPAS, MD 

Neonatal Intensive Care Unit 

Second Department of Pediatrics 

University of Athens 

“Aglaia Kryriakou” Childrens 
Hospital 

Athens 617, Greece 





Lewis W. Hine 


Am J Dis Child—Vol 135, Feb 1981 


Combined Bath and Laundry in a Tenement Sink 





From the International 
Museum of Photography, 
Rochester, NY 


Letters to the Editor 187 





3 
4 
i 
{ 





Books 


Anticonvulsant Therapy, Pharmacological Basis 
and Practice, ed 2, by Mervyn J. Eadie and John 
H. Tyrer, $42, New York, Churchill Livingstone, 
1980. 


This volume on anticonvulsant 
therapy is the second edition, the first 
having been printed in 1974. It is well 
organized with three distinct sections 
on basic concepts, the pharmacology 
of anticonvulsants, and the use of 
anticonvulsants. 

In the first section, the clinical 
pharmacology and mechanisms of 
action of the anticonvulsants are par- 
ticularly well described and concisely 
summarize the state of the art to the 
present time. 

The individual anticonvulsants are 
thoroughly discussed in the second 
section, each in a standardized se- 
quence. The chapter on the hydantoin 
anticonvulsants is 55 pages long and 
there are 20 pages of references. I was 
particularly impressed with the rou- 
tine subsection, in each of the chap- 
ters on anticonvulsants, devoted to the 
effect on the fetus. Furthermore, 
pharmacodynamic interactions of 
these anticonvulsants with others, as 
well as a wide variety of different 
pharmacological agents, are also dis- 
cussed and are of increasing impor- 
tance in the 1980s as large numbers of 
new drugs become available for use. 

Based on the international classifi- 
cation of seizures, the third part of the 
book gives practical advice on how to 
use the anticonvulsants and, again, is 
clearly and succinctly written. There 
is a handy table on the inside of the 
back cover giving pharmacokinetic 
parameters of the more commonly 
used anticonvulsants, therapeutic 
ranges, as well as average doses to 
achieve therapeutic plasma levels, ete. 
However, values are for adults, and 
modifications may have to be consid- 
ered when one is dealing with infants 
and children. 

Overall, I think that this is a very 
useful book for the practicing pedia- 
trician, family practitioner, internist, 
or neurologist, who has strong inter- 
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est in seizure disorders. I have a few 
reservations and minor objections. 
The first is unavoidable. The refer- 
ences stop in 1978, even though the 
publication date is 1980. There are, in 
fact, a few references from 1978 that 
are not included in this book, such as 
the excellent review by Nelson and 
Ellenberg on febrile seizures in infan- 
cy and childhood that appeared in that 
year. Unfortunately, this results from 
the delay between completing the 
manuscript and the actual publication 
of a book. 

I prefer not to describe hypsar- 
rhythmia as a diagnosis. The syn- 
drome should be called infantile myo- 
clonic epilepsy or infantile spasms. 
The word “hypsarrhythmia” was 
coined to describe the severe EEG 
abnormalities in that syndrome. 

The print in the book is small, and 
two columns of print are easier to read 
than one column going across the 
page. 

I think this would be a useful 
edition to the practicing physician 
interested in patients with seizure dis- 
orders, and I would recommend its 
purchase even though the price is 
somewhat high. 

ISRAEL F. ABROMS, MD 

Departments of Pediatrics 
and Neurology 

University of Massachusetts 
Medica! School 

Worcester, MA 01605 


Human Genetics: Problems and Approaches, by 
Friedrich Vogel and Arno G. Motulsky, 700 pp, 
$49.50, Secaucus, NJ, Springer Verlag, 1979. 


Drs Vogel and Motulsky have pro- 
duced a massive and scholarly refer- 
ence work in human genetics in part 
because they both spent a year at the 
Center for Advanced Study in the 
Behavioral Sciences at Stanford, 
Calif. Dr Vogel had published a text- 
book in German in 1961 and he states 
that parts of it were still useful for the 
1979 book. 

The book begins with a section on 


the history of human genetics, a 
refreshing introduction that sorts out 
some of the politicoscientific events of 
the last 50 years that have molded 
the field. There follow chapters on 
human cytogenetics, the formal ge- 
netics of man, gene action, mutation, 
population genetics, human evolution, 
genetics and human behavior, and 
finally practical applications of hu- 
man genetics and the biological future 
of mankind. The chapter on human 
cytogenetics is marred by crude 
sketches designed to show the main 
clinical features of the most frequent 
aneuploid states. It would be hoped 
that in future editions these could be 
replaced by photographs of patients. 
The authors state that “Patau et al. 
(1960) described the first case of an 
autosomal trisomy other than trisomy 
21.” Yet a few pages earlier in a 
1960 volume of Lancet, the paper by 
Edwards et al describing trisomy E is 
referenced for this comment. On page 
46, the authors quote a Russian study 
that proposes 25% as the lower limit of 
an abnormal cell line for the diagnosis 
of mosaicism. The present state of the 
art calls for a much lower percentage 
of abnormal cells in reportable mosai- 
cism. > 

The chapters on the formal genetics 
of man, gene action, mutation, and 
population genetics are profound and 
authoritative. The chapters on human 
evolution and genetics and human 
behavior are written in a style that 
facilitates easy reading. These and 
the final chapters on practical applica- 
tions and the biological future of man- 
kind are valuable essays for the reader 
interested in human genetics. There 
are nine appendices that give various 
methods, formulas, and tables for 
genetic calculations. 

This is an advanced text and refer- 
ence work, useful to the serious stu- 
dent of human genetics. It is not a 
handbook for genetic counseling and 
is too detailed and too expensive for 
the medical student taking the short 
courses in medical genetics offered by 


Books 


a number of medical schools. Drs 
Vogel and Motulsky were courageous 
in attempting to encompass the entire 
field of human genetics in a book 
written by only two authors; they did 
extremely well considering the impos- 
sibility of the task. The European 
viewpoints expressed in the book are 
interesting to the reader in the New 
World. A soupcon of German syntax 
can be detected now and then, only 
slightly more than has already been 
incorporated into American English 
(Britishers would find it more notice- 
able). 

This book will be a classical resource 
for faculty members of universities 
and medical centers who are involved 
in research and/or patient care relat- 
ing to genetic problems. Its role can be 
to provide a theoretical and mathe- 
matical framework for thinking about 
such problems; it is not a catalog of 
Mendelian traits or an unabridged 
encyclopedia of biochemical errors of 
inheritance. 

LYTT I. GARDNER, MD 

State University of New York 
Upstate Medical Center 

750 E Adams St 

Syracuse, NY 13210 


Neonatal Neurology, by Gerald M. Fenichel, 270 
pp, New York, Churchill Livingstone, 1980. 

In 1968, Joppich and Schulte pub- 
lished their Neurologie des Neugebor- 
enen. It was an encyclopedic overview 
of neurologic data relating to the new- 
born, but being in German it was not 
widely read in this country. In addi- 
tion, it preceded the explosion of 
knowledge in perinatology that has 
occurred during the past ten years. 
Infants once considered too small to 
survive are now receiving therapy, 
growing up, leaving the nursery, 
developing normally, and living happi- 
ly ever after. In addition, diagnoses 
such as intracranial hemorrhage that 
were once synonymous with expected 
mortality are no longer viewed that 
way. Indeed, some infants seem to 
have intracranial bleeding without 
apparent difficulty. The success of 
neonatologists is so dramatic that 
they are no longer satisfied with sim- 
ple survival to graduation from the 
nursery, but are increasingly con- 
cerned about the neurologic disabili- 
ties that constitute a major part of the 
morbidity among their patients. This 
book addresses in a practical manner 
the diverse neurologic problems that 
occur in this select population. It is the 
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first effort in the English language to 
do so, and Dr Fenichel deserves kudos* 
for his effort. 

Dr Fenichel is a well-known and 
respected pediatric neurologist «hose 
experience and personal involvement 
with this area make him well qualified 
to undertake this task. He has 
watched neonatology develop ana has 
personal experience with the field. 
Indeed, he has actively participated in 
the development of this knowledge, 
and his experiences and personal 
views are amply shared throughout 
this text. He is careful to identify his 
opinions as such; whether one agrees 
or not with his perspective, his hon- 
esty and practical approach te pa- 
tients is admirable. 

The text is divided into ten chap- 
ters, beginning with one on the physi- 
cal examination. Here, as elsewhere, 
the emphasis is on the practical and 
clinically useful aspects, rather than 
an encyclopedic listing of reflexes, ete. 
The chapters are of approximately 
equal length, but hypotonia and mus- 
cular problems receive extra empha- 
sis. Perinatal asphyxia and intraerani- 
al hemorrhage are adequately ad- 
dressed, and there are many line illus- 
trations, photos, roentgenograms, and 
tables. Each topic is well referenced, 
and some references are as recent as 


1979. These add greatly to the book's 
value since many of those papers are 
difficult to locate. 

There are some minor criticisms, 
apart from simple differences of opin- 
ion with Dr Fenichel’s views. The dis- 
cussion on benign familial neonatal 
convulsions hopefully will not lull any 
practitioner into failing to investigate 
fully before arriving at that diagnosis. 
In addition, the value of diazepam 
(Valium) in the treatment of neonatal 
seizures may be overstressed. More 
data on longitudinal follow-up studies 
would have been helpful, and data on 
CSF values in newborns are under the 
clinical features section for bacterial 
meningitis and not referenced in the 
index. 

Overall, I think Dr Fenichel has 
done an excellent job of providing a 
useful and practical approach to neu- 
rologic problems in the neonate. For 
those actively working in nurseries, 
this is a major service. This book 
should be available in every nursery 
and carefully perused by anyone 
involved in the care of high-risk new- 
borns. 

GARY Myers, MD 

Box 313, CDLD 
University of Alabama 
University Station 
Birmingham, AL 35294 
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Pediatric and Adolescent Endocrinology. vol 6, 
Cryptorchidism, volume edited by Jean-Claude 
Job, 228 pp, $64.50, Basel, Switzerland, S Karger 
AG, 1979. 


Handbook of Minimal Brain Dysfunccions: A 
Critical View, edited by Herbert E. Rie and Ellen 
D. Rie, 744 pp, $39.95, New York, John Wiley & 
Sons Ine, 1980. 


International Aspects of Sickle Cell Disease, 
edited by Roland B. Scott, 172 pp, $10.98. Wash- 
ington, DC, Howard University Center far Sickle 
Cell Disease, 1976. 


Jewish Bioethics, edited by Fred Rosner and J. 
David Bleich, 424 pp, $13.95 hardcover, $7.95 
paperback, New York, Hebrew Publishing Co, 
1980. 


Teaching the Severely Mentally Retarded, by 
Allen A. Mori and Lowell F. Masters, 407 pp, 
London, An Aspen Publication, 1980. 


Zinsser Microbiology, ed 17, edited by Wolf- 
gang K. Joklik, Hilda P. Willett, and D. Bernard 
Amos, 1,539 pp, $39.50, New York, Appleton- 
Century-Crofts, 1980. 


Child Abuse: An Annotated Bibliography. by Dor- 
othy P. Wells, 458 pp, $20, Metuchen, NJ, Scare- 
crow Press Inc, 1980. 


Pediatric Diagnosis, by Morris Green, 658 pp, 
$25, Philadelphia, WB Saunders Co, 1980. 


Pediatric Gastroenterology Case Studies. by Wil- 
liam M. Liebman, 495 pp, $18, New York, Medical 
Examination Publishing Co Inc, 1980. 


Topics in Perinatal Medicine, edited by B. Whar- 
ton, 176 pp, $10, London, Pitman Medical Ltd, 
1980. 


Current Pediatric Therapy 9, by Sydney S. Gellis 
and Benjamin M. Kagan, 793 pp, $37.50, Philadel- 
phia, WB Saunders Co, 1980. 


Fetal Endocrinology, vol 5, volume edited by T. 
Zondek and L. H. Zondek, 158 pp, $47.50, Basel, 
Switzerland, S Karger AG, 1979. 


Multiple Sclerosis in Childhood, by E. J. Field, 
111 pp, $12.75, Springfield, Ill, Charles C Thomas 


Publisher, 1980. 


Kinderchirurgische Probleme in der padiatrischen 
Praxis, by E. Rossi, 104 pp, $29.50, Basel, Switzer- 
land, S Karger AG, 1980. 


Don't Raise Your Child to be a Fat Adult, by 
Joseph F. Wilkinson, 179 pp, $9.95, New York, 
The Bobbs-Merrill Co Inc, 1980. 


Diagnostic Imaging in Pediatric Trauma, by John 
L. Gwinn and Philip Stanley, 199 pp, $45, New 
York, Springer Publishing Co Ine, 1980. 


A Guide to Paediatric Anaesthesia, by Jennifer 
M. Beasley and Susan E. F. Jones, 167 pp, St 
Louis, CV Mosby Co, 1980. 


Perinatal Medicine: Clinical and Biochemical 
Aspects, vol 1, edited by Monohar Rathi and 
Sudhir Kuman, 207 pp, $35, Washington, DC, 
Hemisphere Publishing Corp, 1980. 


Individualized Education for Preschool Exception- 
al Children, by John T. Neisworth, 293 pp, $22.95, 
London, Aspen Systems Corporation, 1980. 
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Day-long behavior therapy 
without dosing problems 
at school 


Impressive all-day control. 


Cylert works extremely well, given an adequate period 
of trial. Single daily doses are as effective for behavior 
control as multiple doses of methylphenidate or 
amphetamines. Blood levels are well sustained, 
without necessity for multidose administration. 


No troublesome midday dose. 


Cylert avaids problems of taking a drug at school. 
No involvement of school personnel. No peer 
teasing about noon-time dosing. The parents 
manage all medication, and the child carries no 
drugs. (And note that Cylert is Schedule IV, not II.) 


tam 18.75, 37.3, 75 mg tablets: 
37.5 mg chewables 


ust once a day. At home. 





*ADD: Attention Deficit Disorder (formerly called MBD, 
Minimal Brain Dysfunction), or the Hyperkinetic 
Syndrome. Please see next page for Brief Summary. 
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DESCRIPTION: CYLERT (pemoline) is a central nervous system stimulant. Pemoline is structurally 
dissimilar to the amphetamines and methylphenidate 

It is an oxazolidine compound and is chemically identified as 2-amino-5-phenyl-2-oxazolin-4-one 

Pemoline is a white. tasteless. odorless powder. relatively insoluble (less than 1 mg/ml.) in water, 
chloroform, ether, acetone. and benzene: its Solubility in 95% ethyl alcohol ıs 2.2 mg./ml 

CYLERT (pemoline) is supplied as tablets for oral administration 


CLINICAL PHARMACOLOGY: CYLERT (pemoline) has a pharmacological activity similar to that of 
other known central nervous system stimulants; however. it has minimal sympathomimetic effects 
Although studies indicate that pemoline May act in animals through dopaminergic mechanisms, the 
exact mechanism and site of action of the drug in man is not known 

There is neither specific evidence which clearly establishes the mechanism whereby CYLERT 
produces its mental and behavioral effects in children. nor conclusive evidence regarding how these 
effects relate to the condition of the central nervous system 

The serum half-life of pemoline is approximately 12 hours. Peak serum levels of the drug occur 
within 2 to 4 hours after ingestion of a single dose Multiple dose studies in adults at several dose 
levels indicate that steady state is reached in approximately 2 to 3 days 

Metabolites of pemoline include pemoline conjugate, pemoline dione. mandelic acid. and uniden- 
tified polar compounds. CYLERT ıs excreted primarily by the kidneys. approximately 75% of an oral 
dose is recovered in the urine within 24 hours Approximately 43% of pemoline is excreted un- 
changed 

CYLERT (pemoline) has a gradual onset of action Using the recommended schedule of dosage 
titration. significant clinical benefit may not be evident until the third or fourth week of drug 
administration. 


INDICATIONS: CYLERT is indicated as an integral part of a total treatment program which typically 
includes other remedial measures (psychological, educational. social) for a Stabilizing effect in 
children with a behavioral syndrome characterized by the following group of developmentally 
inappropriate symptoms. moderate to severe distractibility. short attention span. hyperactivity 
emotional lability. and impulsivity. The diagnosis of this syndrome should not be made with finality 
when these symptoms are only of comparatively recent origin. Nonlocalizing (soft) neurological signs. 
learning disability. and abnormal EEG May or may not be present. and a diagnosis of central nervous 
system dysfunction may or may not be warranted 

Attention Deficit Disorder and Hyperkinetic Syndrome are among the terms being used to describe 
the above signs and symptoms. In the past. a variety of terms has been associated with these signs 
and symptoms. including: Minimal Brain Dysfunction. Hyperkinetic Reaction of Childhood. Hyper- 
kinetic Syndrome. Hyperactive Child Syndrome, Minimal Brain Damage. Minimal Cerebral Dysfunc- 
tion, and Minor Cerebral Dysfunction 


CONTRAINDICATIONS: CYLERT (pemoline) is contraindicated in patients with known hypersen- 
sitivity or idiosyncrasy to the drug. (See ADVERSE REACTIONS.) 


WARNINGS: CYLERT is not recommended for children less than 6 years of age since its safety and 
efficacy in this age group have not been established 

Clinical experience suggests that in psychotic children. administration of CYLERT may exacerbate 
symptoms of behavior disturbance and thought disorder 

Data are inadequate to determine whether chronic admimstration of CYLERT may be associated 
with growth inhibition: therefore. growth should be monitored during treatment 


PRECAUTIONS: Drug treatment is not indicated in all cases of the behavioral syndrome charac- 
terized by moderate to severe distractibility. short attention span. hyperactivity. emotional lability 
and impulsivity. It should be considered only in light of the complete history and evaluation of the 
child The decision to prescribe CYLERT should depend on the physicians assessment of the 
chronicity and severity of the child's symptoms and their appropriateness for his/her age Prescrip- 
tion should not depend solely on the presence of one or more of the behavioral characteristics. 

When these symptoms are associated with acute stress reactions. treatment with CYLERT is 
usually not indicated. e 

Long-term effects of CYLERT in children have not been well established 

Liver function tests should be performed prior to and periodically during therapy with CYLERT The 
drug should be discontinued if abnormalities are revealed and confirmed by follow-up tests. (See 
ADVERSE REACTIONS regarding reports of abnormal liver function tests and jaundice ) 

CYLERT should be administered w@h caution to Patients with significantly impaired hepatic or 
renal function. 

The interaction of CYLERT with other drugs has not been studied in humans. Patients who are 
receing CYLERT concurrently with other drugs. especially drugs with CNS activity. should be 
monitored carefully 

CYLERT failed to demonstrate a potential for self-administration in primates. However. the 
pharmacologic similarity of pemoline to other psychostimulants with known dependence liability 
Suggests that psychological and/or physical dependence might also occur with CYLERT There have 
been isolated reports of transient psychotic symptoms occurring in adults following the long-term 
misuse of excessive oral doses of pemoline. CYLERT should be given with caution to emotionally 
unstable patients who may increase the dosage on their own initiative. 


Usage during Pregnancy and Lactation: The safety of CYLERT (pemoline) for use during pregnancy 
and lactation has not been established 

Studies in rats have shown an increased incidence of stillbirths and cannibalization when 
pemoline was administered at a dose of 37.5 mg. kg ‘day. Postnatal survival of offspring was 
reduced at doses of 18.75 and 37 Smg. ‘kg. day. 


ADVERSE REACTIONS: Insomnia is the most frequently reported side effect of CYLERT. it usually 
occurs early in therapy, prior to an optimum therapeutic response. In the majority of cases it is 
transient in nature or responds to a reduction in dosage 

Anorexia with weight loss may occur duri ng the first weeks of therapy. In the majority of cases it is 
transient in nature: weight gain usually resumes within three to six months 

Stomach ache. skin rashes, increased irritabi lity, mild depression. nausea. dizziness. headache. 
drowsiness. and hallucinations have been reported. 

Elevations of SGOT. SGPT. and serum LDH have occurred in patients taking CYLERT. usually after 
several months of therapy. These effects appear to be reversible upon withdrawal of the drug. and are 
thought to be mamfeéstations of a delayed hypersensitivity reaction. There have also been a few 
reports of jaundice occurring in patients taking CYLERT. a causal relationship between the drug and 
this clinical finding has not been established 

The following CNS effects have been reported with the use of CYLERT. dyskinetic movements of the 
tongue lips. face and extremities. nystagmus and nystagmoid eye movements. and convulsive 
seizures A definite causal relationship between CYLERT anc these reactions has not been estab- 
lished. 

Mild adverse reactions appearing early during the course of treatment with CYLERT often remit 
with continuing therapy. If adverse reactions are of a Significant or protracted nature. dosage should 
be reduced or the drug discontinued 


OVERDOSAGE: Signs and symptoms of acute CYLERT overdosage may include agitation. restless- 
ness, hallucinations. dyskinetic movements and tachycardia. The treatment for an acute overdosage 
of pemoline is essentially the same as that for an overdosage of any CNS stimulant. Management is 
primarily symptomatic and may include induction of emesis or gastric lavage. sedation. and other 
appropriate supportive measures 

Results of studies in dogs indicate that extracorporeal hemodialysis may be useful in the 
Management of CYLERT overdosage: forced diuresis and peritoneal dialysis appear to be of little 
value. 


DOSAGE AND ADMINISTRATION: CYLERT (pemoline) is administered as a single oral dose each 
morning. The recommended starting dose is 37.5 mg. ‘day. This daily dose should be gradually 
increased by 18.75 mg. at one week intervals until the desired clinical response is obtained. The 
effective daily dose for most patients will range from 56.25 to 75 mg. The maximum recommended 
daily dose of pemoline is 112.5 mg 

Clinical improvement with CYLERT is gradual. Using the recommended schedule of dosage 
titration. significant benefit may not be evident until the third or fourth week of drug administration 

Where possible. drug administration should be interrupted occasionally to determine if there is a 
recurrence of behavioral symptoms sufficient to require continued therapy 
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(pseudoephedrine HCI) 
30 mg tablets/syrup 


Opens the nose without closing the eyes 


Dont let nasal/ sinus congestion ground dust safe and effective decongestant action. 
young pilots...relieve their symptoms with Be a hero to your young patients.Unclog 
raspberryflavored SUDAFED syrup or tablets. their stuffed heads with SUDAFED. 
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works well in your office... 


NEOSPORIN Ointment 





(polymyxin B-bacitracin-neomycin) 


Each gram contains: Aerosporin® 
(equivalent to 3.5 mg neomycin base): 


(Polymyxin B Sulfate) 5,000 units, bacitracin zinc 400 units, neomycin sulfate 5 mg 


special white petrolatum qs; in tubes of 1 oz and 1/2 oz and 1/32 oz (approx.) foil packets. 


works just as well in their homes. 


e It's effective therapy for 
abrasions, lacerations, open 
wounds, primary pyodermas, 
secondarily infected 
dermatoses. 


è It provides broad-spectrum 
overlapping antibacterial 
effectiveness against common 
susceptible pathogens, 
including staph and strep. 





è It helps prevent topical 
infections, and treats those that 
have already started. 


e [t contains 
three antibiotics 
thaf are 

rarely used 
systemically. 


è It is convenient to 
recommend without a 
prescription. 


NEOSPORIN’® Ointment—for the office, for the home. 


(polymyxin B-bacitracin-neomycin) 


Effective « Economical « Convenient « Recommendable | 


Each gram contains: Aerosporin® (Polymyxin B Sulfate) 
5,000 units, bacitracin zinc 400 units, neomycin sulfate 
5 mg (equivalent to 3.5 mg neomycin base); special white 
petrolatum qs; in tubes of 1 oz and 1/2 oz and 1/32 oz 
(approx.) foil packets. 

WARNING: Because of the potential hazard of nephro- 
toxicity and ototoxicity due to neomycin, care should be 
exercised when using this product in treating extensive 
burns, trophic ulceration and other extensive conditions 
where absorption of neomycin is possible. In burns 
where more than 20 percent of the body surface is 
affected, especially if the patient has impaired renal 
funcgion or is receiving other aminoglycoside anti- 
biotics concurrently, not more than one application a 
day is recommended. 


When using neomycin-containing products to control 
secondary infection in the chronic dermatoses, it 
should be borne in mind that the skin is more liable 
to become sensitized to many substances, including 
neomycin. The manifestation of sensitization to 
neomycin is usually a low grade reddening with swelling, 
dry scaling and itching; it may be manifest simply as a 
failure to heal. During long-term use of neomycin- 
containing products, periodic examination for such 
signs is advisable and the patient should be told to 
discontinue the product if they are observed. These 
symptoms regress quickly on withdrawing the medica- 
tion. Neomycin-containing applications should be 
avoided for that patient theventher 


PRECAUTIONS: As with other antibacterial prepara- 
tions, prolonged use may result in overgrowth of non- 
susceptible organisms, including fungi. Appropriate 
measures should be taken if this occurs. 

ADVERSE REACTIONS: Neomycin is a not un- 
common cutaneous sensitizer. Articles in the current 
literature indicate an increase in the prevalence of 
persons allergic to neomycin. Ototoxicity and nephro- 
toxicity have been reported (see Warning section). 
Complete literature available on request from Profes- 
sional Services Dept. PML. 
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plus one table or illustration; abstract unnecessary. Submit 
in triplicate, double-spaced. Copyright assignment re- 
quired. 
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Letter to the Editor.—Correspondence pertaining to 
material published in the JOURNAL. Limit 500 words. Sub- 

mit in triplicate, double-spaced, and clearly marked “For 

publication.” Copyright assignment required. 


References.—List in order of their appearance in the text, 


and type double-spaced, in the following manner: 


1. Applebaum MM, Thaler MM: Reye syndrome without initial hepatic 
involvement. Am J Dis Child 1977;131:295-296. 


Do not include unpublished data, personal communica- 
tions, or manuseripts “in preparation” or “submitted” in 
the list of references, Such material, if essential, may be 
incorporated in the body of the article. 


Illustrations.—Submit only high-contrast glossy prints in 
triplicate, unmounted and untrimmed. Preferred size is 
12.7 x 17.3 em (5 X 7 in). Figure number, name of first 
author, and arrow indicating “top” should be typed on a 
gummed label and affixed to the back of each illustration. 
Lettering must be legible after reduction to column size. 
Magnification and stain should be provided for histologic 
sections. 

For illustrations in full color submit 35-mm, positive 
color transparencies, mounted in cardboard and carefully 
packaged. Do not submit glass-mounted transparencies; do 
not submit color prints. The fee is $275 for up to six 
square-finished color illustrations that can be arranged on 
one page. A letter of intent to pay the fee must accompany 
submission. 


Legends.—Legends for illustrations should be typed 
double-spaced, beginning on a separate sheet of paper 
(40-word maximum for each). 


Acknowledgments.— Illustrations and tables from other 
publications must be suitably acknowledged, and accom- 
panied by written permission from publisher and author. 


Photographic Consents.—A signed statement of consent 
from both parents (or guardian) or the persons involved 
must accompany all photographs of patients in which a 
possibility of identification exists. It is not sufficient to 
cover the eyes to mask identity. 


Tables.—Each table should be typed double-spaced, 
including all headings, on a separate sheet of 21.6 x 27.9 
cm paper. If a table must be continued, use a second sheet 
and repeat all heads. Each table must have a title. 


Uniform Requirements.—Further details on manuscript 
preparation are given in the document Uniform Require- 
ments for Manuscripts Submitted to Biomedical Journals 
prepared by the International Steering Committee of 
Medical Editors. Reprints of this document are available by 
directing requests to this journal: Scientific Publications, 
535 N Dearborn St, Chicago, IL 60610. 
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P.O. Box 1165 
G-eenwich, CT 06830 
(203) 622-0080 





Crescormon® (somatropin) 
Before prescribing or administering, please consult complete product in- 
formation, a summary of which follows: 
INDICATIONS AND USAGE: Crescormon is indicated only for long-term 
treatment of children who have growth failure secondary to somatropin 
deficiency. | 
CONTRAINDICATIONS: Crescormon should not be used in hypopituitary 
children who have evidence of actively growing intracranial tumors. If 
the epiphyses are closed, Crescormon is ineffective and should not be used. 
WARNINGS: In spite of rigorous requirements for the collection of pitui- 
tary glands used in the preparation of Crescormon, the risk of transmittin 
hepatitis cannot be excluded. The risk can be considered extremely Ste 
as no cases have been reported. 
PRECAUTIONS: Crescormon should be injected intramuscularly. Care 
- should be exercised to assure that the drug is not injected into the sub- 
cutaneous fat as lipoatrophy may occur at the injection site. Injection into 
fat also may increase the risk of antibody development. Because of the 
diabetogenic actions of somatropin all patients should regularly be tested 
for evidence of glucosuria. Concomitant glucocorticoid therapy may in- 
hibit the pawe promoting effect of Crescormon. 
A state of hypothyroidism may develop in a number of growth hormone 


hypothyroidism may interfere with the response to Crescormon, (somatro- 
rin) patients should have a periodic thyroid function test and should be 
teated with thyroid hormone when indicated. 

ADVERSE REACTIONS: Although infrequent, Crescormon may cause the 
farmation of antibodies to somatropin. Such antibodies have potential for 
mhibition of further linear growth response to continued somatropin treat- 
ment. Patients failing to respond to treatment should therefore be tested 
“or antibodies. 

OVERDOSAGE: None. 

DOSAGE AND ADMINISTRATION: Crescormon is supplied in vials of 
4 IU of lyophilized, sterile somatropin. Dosage and schedule for admin- 
istration must be individualized for each patient. The maximum growth 
rate obtained per unit of somatropin administered occurs at or near a 
dosage of 0.3 IU somatropin/kg body weight/week. Crescormon is gen- 
erally administered every other day or three times weekly. It may be 
necessary to increase the dosage of Crescormon in older hypopituitary 
children, particularly if sexual maturation has not occurred. After long 
periods Fy treatment (usually two or more years), the growth rate may 
decline in spite of continued somatropin therapy. Withdrawal of treatrhent 
for several months may result in a renewal of the growth response on 
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Today's pediatric patients are tomorrow's job-applicants. 
Your successful therapy today can help shape their future 
for the better. 


~Agood job 
and a better lite 


with 
Depakene. 


Valloroic Acid 


Depakene is widely indicated 


Effective as a major adjunct in managing 
tonic-clonic, myoclonic, atonic, etc., when mixed 
with absence, and as a sole therapy in treating 
absence alone. 


Depakene works well 


Ina typical clinical study! 10 of 17 cases of multiple 

-seizures with absence achieved “excellent” results; and 
14 of 21 cases of absence alone achieved total 
remission. 


250 mg capsules, 250 mg/5 ml syrup =] 
Abbott Laboratories, North Chicago, IL60064 1013378P 


Most common side effect is GI upset (this usually responds to temporary 
dose reduction). Most serious reaction is hepatic, with isolated fatalities 


(liver function should be tested before therapy and frequently thereafter). 


Reference: 1. Wilder, B.J., Valproic Acid, Clinic EEG and Pharmacologic 
Studies in Patients with Absence Seizures, Acute and Long-term Studies, 
Epilepsy Research Foundation of Florida, Inc., 1979. 


See overleaf for brief summary of prescribing information. 
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A BRIEF SUMMARY OF 
PRESCRIBING INFORMATION 


INDICATIONS: Depakene (valproic acid) is indicated for use as sole 
and adjunctive therapy in the treatment of simple and complex absence 
seizures, including petit mal. DEPAKENE may also be used adjunctively in 
patients with multiple seizure types which include absence seizures. 

In accordance with the International Classification of Seizures, simple 
absence is defined as very brief clouding of the sensorium or loss of con- 
sciousness (lasting usually 2-15 seconds), accompanied by certain 
pinan epileptic discharges without other detectable clinical signs. 

omplex absence is the term used when other signs are also present. 

See WARNINGS for statement regarding fatal hepatic dysfunction. 


CONTRAINDICATIONS: Depakene (valproic acid) is contraindi- 


Cated in patients with known hypersensitivity to the drug. 


WARNINGS: Hepatic failure resulting in fatalities has oc- 
curred in patients receiving DEPAKENE. These incidences usually 
have occurred during the first six months of treatment with 
DEPAKENE. Serious or fatal hepatotoxicity may be preceded by 
non-specific symptoms such as malaise, weakness, lethargy 
and anorexia. Liver function tests should be performed prior to 
therapy and at frequent intervals thereafter. Caution should be 
observed when administering DEPAKENE to patients with pre-ex- 
isting hepatic disease. 

The drug should be discontinued immediately in the presence 
of significant hepatic dysfunction, suspected or apparent. The 
frequency of adverse effects (particularly elevated liver enzymes) may 
increase with increasing dose. TherMore, the benefit gained by increased 
seizure control by increasing the dosage must be weighed against the in- 
creased incidence of adverse effects sometimes seen at higher dosages. 

Usage in Pregnancy: THE EFFECTS OF DEPAKENE IN HUMAN PREG- 
NANCY ARE UNKNOWN. ANIMAL STUDIES HAVE DEMONSTRATED 
TERATOGENICITY. 

Studies in rats and human females demonstrated placental transfer of 
the drug. Doses greater than 65 mg/kg/day given to pregnant rats and 
mice produced skeletal abnormalities in the offspring, primarily involving 
ribs and vertebrae: doses greater than 150 mg/kg/day given to pregnant 
rabbits produced fetal resorptions and (primarily) soft-tissue abnor- 
malities in the offspring. In rats a dose-related delay in the onset of par- 
turition was noted. Postnatal growth and survival of the progeny were 
adversely affected, particularly when drug administration spanned the en- 
tire gestation and early lactation period. 

THERE ARE MULTIPLE REPORTS IN THE CLINICAL LITERATURE 
WHICH INDICATE THAT THE USE OF ANTICONVULSANT DRUGS DUR- 
ING PREGNANCY RESULTS IN AN INCREASED INCIDENCE OF BIRTH 
DEFECTS IN THE OFFSPRING. ALTHOUGH DATA ARE MORE EXTENSIVE 
WITH RESPECT TO TRIMETHADIONE, PARAMETHADIONE, PHENYTOIN, 
AND PHENOBARBITAL, REPORTS INDICATE A POSSIBLE SIMILAR AS- 
SOCIATION WITH THE USE OF OTHER ANTICONVULSANT DRUGS. 
THEREFORE, ANTICONVULSANT DRUGS SHOULD BE ADMINISTERED 
TO WOMEN OF CHILDBEARING POTENTIAL ONLY IF THEY ARE CLEARLY 
SHOWN TO BE ESSENTIAL IN THE MANAGEMENT OF THEIR SEIZURES. 

Anticonvulsant drugs should not be discontinued in patients in whom 
the drug is administered to prevent major seizures because of the strong 
possibility of precipitating status epilepticus with attendant hypoxia and 
threat to life. In individual cases where the severity and frequency of the 
seizure disorder are such that the removal of medication does not pose a 
serious threat to the patient, discontinuation of the drug may be con- 
sidered prior to and during pregnancy, although it cannot be said with any 
confidence that even minor seizures do not pose some hazard to the 
developing embryo or fetus. 

The prescribing physician will wish to weigh these considerations in 
treating or counseling epileptic women of childbearing potential. 


PRECAUTIONS: Hepatic dysfunction: See WARNINGS. 

General: Because of reports of thrombocytopenia and platelet ag- 
gregation dysfunction, platelet counts and bleeding time determination 
are recommended before initiating therapy and at periodic intervals. It is 
recommended that patients receiving DEPAKENE be monitored for platelet 
count prior to planned surgery. Clinical evidence of hemorrhage, bruising 
or a disorder of hemostasis/coagulation is an indication for reduction of 
DEPAKENE dosage or withdrawal of therapy pending investigation. 

Hyperammonemia with or without lethargy or coma has been reported 
and may be present in the absence of abnormal liver function tests. If 
elevation occurs, the DEPAKENE dose should be reduced or discontinued. 

Since DEPAKENE (valproic acid) may interact with concurrently admin- 
istered anticonvulsant drugs, periodic serum level determinations of con- 
comitent anticonvulsant drugs are recommended during the early course 
of therapy. (See Drug Interactions). 
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DEPAKENE is partially eliminated in the urine as a keto-metabolite 
which may lead to a false interpretation of the urine ketone test. 

Information Fer Patients: Since DEPAKENE may produce CNS depres- 
sion, especially when combined with another CNS depressant oa 
alcohol), patients should be advised not to engage in hazardous occupa- 
tions, such as driving an automobile or operating dangerous machinery, 
until it is known that they do not become drowsy from the drug. 

Drug Interactions: DEPAKENE may potentiate the CNS depressant ac- 
tivity of alcohol. 

THERE IS EVIDENCE THAT DEPAKENE CAN CAUSE AN INCREASE IN 
SERUM PHENOBARBITAL LEVELS BY IMPAIRMENT OF NON-RENAL 
CLEARANCE. THIS PHENOMENON CAN RESULT IN SEVERE CNS 
DEPRESSION. THE COMBINATION OF DEPAKENE AND PHENOBARBITAL 
HAS ALSO BEEN REPORTED TO PRODUCE CNS DEPRESSION WITHOUT 
SIGNIFICANT ELEVATIONS OF BARBITURATE OR VALPROATE SERUM 
LEVELS. ALL PATIENTS RECEIVING CONCOMITANT BARBITURATE 
THERAPY SHOULD BE CLOSELY MONITORED FOR NEUROLOGICAL TOX- 
ICITY. SERUM BARBITURATE LEVELS SHOULD BE OBTAINED, IF POSSI- 
BLE, AND THE BARBITURATE DOSAGE DECREASED, IF APPROPRIATE. 

Primidone is metabolized into a barbiturate and, therefore, may also 
be involved in a similar or identical interaction. 

THERE HAVE BEEN REPORTS OF BREAKTHROUGH SEIZURES OCCUR- 
RING WITH THE COMBINATION OF DEPAKENE AND PHENYTOIN. MOST 
REPORTS HAVE NOTED A DECREASE IN TOTAL PLASMA PHENYTOIN 
CONCENTRATION. HOWEVER, INCREASES IN TOTAL PHENYTOIN 
SERUM CONCENTRATION HAVE BEEN REPORTED. AN INITIAL FALL IN 
TOTAL PHENYTOIN LEVELS WITH SUBSEQUENT INCREASE IN PHENY. 
TOIN LEVELS HAS ALSO BEEN REPORTED. IN ADDITION, A DECREASE 
IN TOTAL SERUM PHENYTOIN WITH AN INCREASE IN THE FREE VS. 
PROTEIN BOUND PHENYTOIN LEVELS HAS BEEN REPORTED. THE 
DOSAGE OF PHENYTOIN SHOULD BE ADJUSTED AS REQUIRED BY THE 
CLINICAL SITUATION. 

THE CONCOMITANT USE OF VALPROIC ACID AND CLONAZEPAM 
MAY PRODUCE ABSENCE STATUS. 

Caution is recommended when DEPAKENE (valproic acid) is ad- 
ministered with drugs affecting coagulation, e.g., aspirin and warfarin. 
(See ADVERSE REACTIONS). 

There have been reports of altered thyroid function tests associated 
with DEPAKENE. The clinical significance of these is unknown. 

Carcinogenesis, Mutagenesis: There has been insufficient study of 
the drug in animals to determine whether it has carcinogenic potential. 
Carcinogenicity studies in rats and mice are currently in progress. 

Mutagenesis studies on DEPAKENE have been performed using bacterial 
and mammalian systems. These studies have provided no evidence of a 
mutagenic potential for DEPAKENE. 

Pregnancy: See WARNINGS. 

Nursing Mothers: DEPAKENE is excreted in breast milk. Concentra- 
tions in breast milk have been reported to be 1-10% of serum concentra- 
tions. It is not known what effect this would have on a nursing infant. As 
a general rule, nursing should not be undertaken while a patient is receiv- 
ing DEPAKENE. 

Fertility: Chronic toxicity studies in juvenile and adult rats and dogs 
demonstrated reduced spermatogenesis and testicular atrophy at doses 
greater than 200 mg/kg/day in rats and greater than 90 mg/kg/day in 
dogs. Segment | fertility studies in rats have shown doses up to 350 

/kg/day for 60 days to have no effect on fertility. THE EFFECT OF 
DEPAKENE (VALPROIC ACID) ON THE DEVELOPMENT OF THE TESTES 
leases SPERM PRODUCTION AND FERTILITY IN HUMANS IS 
U 


ADVERSE REACTIONS: Since DePAaKENe (valproic acid) has usually 
been used with other anticonvulsant drugs, it is not possible, in most 
cases, to determine whether the following adverse reactions can be 
ascribed to DEPAKENE alone, or the combination of drugs. 

Gastrointestinal: The most commonly reported side effects at the ini- 
tiation of therapy are nausea, vomiting and indigestion. These effects are 
usually transient and rarely require discontinuation of therapy. Diarrhea, 
abdominal cramps and constipation have been reported. Both anorexia 
with some weight loss and increased appetite with weight gain have also 
been reported. 

CNS Effects: Sedative effects have been noted in patients receiving 
valproic acid alone but are found most often in patients receiving com- 
bination therapy. Sedation usually disappears upon reduction of other 
anticonvulsant medication. Ataxia, headache, nystagmus, diplopia, 
asterixis, ‘spots before eyes’, tremor, dysarthria, dizziness, and incoor- 
dination have rarely been noted. Rare cases of coma have been noted in 
patients receiving valproic acid alone or in conjunction with phenobar- 
bital. 


Dermatologic: Transient increases in hair loss have been obsen 
Skin rash and petechiae have rarely been noted. 

Psychiatric: Emotional upset, depression, psychosis, aggression, 
peractivity and behavioral deterioration have been reported. 

Musculoskeletal: Weakness has been reported. 

Hematopoietic: Thrombocytopenia has been reported. Valproic i 
inhibits the secondary phase of platelet aggregation. (See DRUG 
TERACTIONS). This may be reflected in altered bleeding time. Bruis 
hematoma formation and frank hemorrhage have been reported. Rela! 
lymphocytosis and hypofibrinogenemia have been noted. Leukopenia 
eosinophilia have also been reported. 

Hepatic: Increases in serum alkaline phosphatase and elevations 
serum glutamic oxaleacetic transaminase (SGOT) have been not 
Elevation of SGOT may be dose related. Elevations of SGPT and | 
have been noted less frequently. Isolated cases of severe hepatotoxi 
have been reported but do not appear dose related. (See WARNING 

Endocrine: There have been reports of irregular menses and seconc 
amenorrhea occurring in patients receiving DEPAKENE. 

Pancreatic: There have been reports of acute pancreatitis occurrin’ 
patients receiving DEPAKENE. 

Metabolic: Hyperammonemia. (See PRECAUTIONS). 

Hyperglycinemia has been reported and has been associated wit 
fatal outcome in a patient with preexistent nonketotic hyperglycinen 


OVERDOSAGE: Overdosage wit! valproic acid may result in d 
coma. 

Since DEPAKENE is absorbed very rapidly, the value of gastric evac 
tion will vary with the time since ingestion. General supportive measu 
should be applied with particular attention being given to the mair 
nance of adequate urinary output. 

Naloxone has been reported to reverse the CNS depressant effects 
DEPAKENE overdosage. Because naloxone could theoretically also reve 
the anticonvulsant effects of DEPAKENE it should be used with caution. 


DOSAGE AND ADMINISTRATION: Depakene (valproic acid) 
administered orally The recommended initial dose is 15 mg/kg/day, 
creasing at one week intervals by 5 to 10 mg/kg/day, until seizures 
controlled or side effects preclude further increases. The maxim 
recommended dosage is 60 mg/kg/day. If the total daily dose exce! 
250 mg, it should be given in a divided regimen. 

The following table is a guide for the initial daily dose of DEPAKE 
(valproic acid) (15 mg/kg/day): 


Total Number of Capsules or 
Weight Daily Teaspoonfuls of Syrup 
(kg) (ib) Dose (mg) Dose? Dose? ODose3 

10 - 24.9 22- 54.8 250 0 0 1 
25 - 39.9 55. 87.9 500 1 0 1 
40 -59.9 88 - 131.9 750 1 1 1 
60 - 74.9 132 - 164.9 1,000 1 1 2 
75 - 89.9 165 - 197.9 1,250 2 1 2 


The frequency of adverse effects (particularly elevated liver enzym 
may increase with increasing dose. Therefore, the benefit gained by 
creased seizure control by increased dosage must be weighed against 
increased incidence of adverse effects sometimes seen at higher dos 

A good correlation has not been established between daily dose, ser 
level and therapeutic effect, however, therapeutic serum levels for m 
patients will range from 50 to 100 mcg/ml. Occasional patients may 
controlled with serum levels lower or higher than this range. 

As the DEPAKENE dosage is titrated upward, blood levels of phe 
barbital and/or phenytoin may be affected. (See PRECAUTIONS). 

Patients who experience G.I. irritation may benefit from adminis: 
tion of the drug with food or by slowly building up the dose from an ini 
low level. 

THE CAPSULES SHOULD BE SWALLOWED WITHOUT CHEWING 
AVOID LOCAL IRRITATION OF THE MOUTH AND THROAT. 


HOW SUPPLIED: Depaxene (valproic acid) is available as oran 
colored soft gelatin capsules of 250 mg valproic acid in 
bottles of 100 capsules (NDC 0074-5681-13), and as a 
red syrup containing the equivalent of 250 mg valproic 
acid per 5 ml as the sodium salt in bottles of 16 ounces ABBOT 
(NDC 0074-5682-16). 1013378 
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ProSobee is the only soy formula available that contains 
100% corn syrup solids... the carbohydrate source 
most compatible with the digestive capacity of infants 
recovering from gastrointestinal illness. 


This assures greater feeding tolerance for your infants . 
and fewer feeding problems for you. 

And, ProSobee is sucrose-free. So it’s the only soy 
formula that eliminates the unnecessary sweetness of 
sucrose and the problems associated with both lactose 
and sucrose intolerance. 

For diarrhea, milk sensitivity, and other common 
seeding problems, all soy formulas are not alike. 
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Marginal Comment 


Cancer After Acute Lymphocytic Leukemia 


uring children of cancer is won- 
derful, but it is not without oth- 
er risks, as we are beginning to learn. 
In 1964 only 2% of children with acute 
lymphocytic leukemia (ALL) survived 
five years.’ Now, if treated with opti- 
mal therapy, 50% of these children 
survive five years or longer.” With 
increased survival, ALL in childhood 
has revealed its heterogeneous nature. 
It appears to be a mixture of diseases 
as indicated by dissimilar natural his- 
tories related to such factors as cell 
surface markers and cytogenetic ab- 
normalities.** Prognosis is related to 
these characteristics as well as to age 
at onset, sex, and initial WBC count.° 
The risk of ALL is increased in certain 
families, after childhood radiation 
exposure,’ and in some immunodefi- 
ciency states.* 

Increased survival in ALL has also 
generated increased reporting of sec- 
ond malignant neoplasms as described 
by Mosijezuk and Ruymann in this 
issue of the JOURNAL (see p 313). Docu- 
mentation of second malignant neo- 
plasms in the literature obviously var- 
ies in quality. Ideally, one would want 
careful review of the pathologie find- 
ings and adequate supporting data 
from microbiologic, cytogenetic, sero- 
logic, virologic, cytochemical, and his- 
tochemical studies, as well as electron 
microscopic examination in some 
cases. In the beginning, however, one 
must use the information available. 

The second neoplasm after ALL 
may be intrinsic in origin (due to 
pleiotropic gene action, cytogenetic 
abnormalities associated with ALL, or 
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immunoregulatory dysfunction); it 
may be extrinsic in origin, due to the 
carcinogen that caused the ALL or to 
the therapy; or it may be due to 
chance. The latent period for cancers 
from environmental agents is usually 
more than two years and may be 
greater than four decades, as in meso- 
thelioma from exposure to asbestos.’ 
The shortest latent period yet known 
is two months, for lymphoma in trans- 
plant patients receiving immunosup- 
pressive therapy (R. Hoover, MD, oral 
communication, December 1980). Mo- 
sijezuk and Ruymann found seven 
case histories of ALL followed in 
three to eight months by histiocytic 
medullary reticulosis (HMR). The “la- 
tent period” was so short that HMR 
appears to be part of ALL, perhaps a 
variant type. In support of this suspi- 
cion is the unusual age distribution of 
the patients with HMR. Instead of 
reaching a peak at age 4 years, the 
HMR group tended to cluster in ado- 
lescence. Another possible explana- 
tion is that HMR is a manifestation of 
infection with cytomegalovirus” or 
Epstein-Barr virus," if the adolescent 
with ALL has an increased or altered 
response to these infections. 
Hodgkin’s disease subsequent to 
ALL has now been reported in seven 
cases'**'° (J. Dickerman, MD, oral com- 
munication, December 1980). The la- 
tent periods were relatively short, 
ranging from ten to 29 months. All 
cases of Hodgkin’s disease developed 
while the patients were still receiving 
chemotherapy for ALL and were diag- 
nosed by finding Reed-Sternberg cells 


in cervical or submandibular lymph 
nodes. The patients had pathologically 
documented disease for stages I or II 
and had complete remissions despite 
unfavorable subtypes (three lympho- 
cyte depleted, two mixed cellularity, 
and two nodular sclerosis). (Is it Hodg- 
kin’s disease or mimicry?) Patients 
with ataxia-telangiectasia have a high 
risk of ALL or Hodgkin’s disease (of 
unfavorable prognostic subtype)."® 
These findings indicate that in a sus- 
ceptible host both ALL and Hodgkin’s 
disease can occur. 

Nine patients were said to have 
manifested acute myelogenous leu- 
kemia (AML) ten months to 15 years 
(mean, four years three months) after 
onset of ALL. Ionizing radiation can 
induce either of these forms of leu- 
kemia in children, as well as radiogen- 
ic chromosomal aberrations,’ which 
may well have something to do with 
the development of these cancers. 
Mastrangelo et al” were the first to 
suggest that a chromosomal aberra- 
tion in one form of leukemia can lead 
to the development of a different 
form of leukemia, specifically blast 
crisis in chronic myelogenous leuke- 
mia (CML) with a Philadelphia chro- 
mosome. Development of CML after 
ALL has occurred sufficiently often to 
establish the sequence as a progres- 
sion of the original disease process. 
(In a recent report, four of 43 children 
with ALL were found to have the 
Philadelphia chromosome.'*) At least 
three of the children with AML and 
CML described in the literature 
received fractionated radiation thera- 
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py with a dose of 100 rad given once 
every ten weeks for three years, which 
may have been a contributing in- 
fluence. 

The solid tumors that followed ALL 
are a curious array. In the patients 
with cerebral reticulum cell sarcoma 
and with adenocarcinoma of the pan- 
creas, the original authors thought 
that the tumors developed because of 
immunosuppressive therapy. Mosije- 
zuk and Ruymann listed only one 
patient with hepatoma because they 
limited their survey to the literature 
in English, but they mentioned anoth- 
er case from Germany, and a third has 
recently been reported from that 
country.’* It is unlikely that cancer of 
the liver would develop by chance in 
three recent patients with ALL in 
regions where hepatic cancer is 
uncommon. Hepatocellular carcinoma 
is associated with cirrhosis® or with 
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hepatitis B surface antigen-positive 
hepatitis," which frequently develop 
in ALL patients from drug and trans- 
fusion therapy. 

The type and timing of onset of 
these second neoplasms following 
ALL are quite different from those 
seen in immunosuppressed children 
(lymphomas predominate), so alter- 
native or multiple causative factors 
should be sought. At present it is 
difficult to put the occurrence of sec- 
ond primary neoplasms into numerical 
perspective. If one tabulates Mosije- 
zuk and Ruymann’s cases of ALL 
diagnosed since 1970 in patients under 
15 years of age in the United States 
(omitting HMR as not being a sepa- 
rate disease), there are 18 patients 
with second primary lesions. Adding 
Dickerman’s case (mentioned pre- 
viously) of Hodgkin’s disease and 
another with thyroid carcinoma,” 
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there are 20 children with second pris 
mary neoplasms whose ALL was diag- 
nosed between 1970 and 1976. The risk 
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Marginal Comment 


Articles 


Second Malignancy 
in Acute Lymphocytic Leukemia 


Review of 33 Cases 


a 


LTC Askold D. Mosijezuk, MC, USA, COL Frederick B. Ruymann, MC, USA 


è Improved survival in childhood can- 
cer resulting from advances in therapy is 
frequently pe with long-term mor- 
bidity, including the potential for second 
malignancy. In a review of the literature in 
the English language, we found 33 cases 
of acute lymphocytic leukemia (ALL) fol- 
lowed by a second neoplasm. Second 
tumors in this group of patients with ALL 
include seven cases of histiocytic medul- 
lary reticulosis, four cases of Hodgkin’s 
disease, nine cases of acute myelocytic 
leukemia, four cases of chronic myelocyt- 
ic leukemia, and nine cases of solid 
tumors. The appearance of subsequent 
malignancies may he related to a combi- 
nation of therapy-induced immunosup- 
pression, a direct carcinogenic effect 
resulting from therapy, and/or constitu- 
tional factors. Physicians should be alert 
to the possibility of subsequent malignant 
neoplasms in survivors of cancer. 

(Am J Dis Child 1981;135:313-316) 


eee advances in the treatment 
of cancer have resulted in an 
increased survival and possible cure 
for many malignant diseases. Five- 
year survival for even advanced 
stages of Hodgkin’s disease ap- 
proaches 65%, while 90% of patients 
with more localized forms are surviv- 
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ing for five years, probably cured of 
their disease.” A similar situation 
exists for children with Wilms’ tumor, 
nephroblastoma, where improved 
methods of surgery, radiation, and 
chemotherapy have resulted in cure 
for the majority of patients.’ 


For editorial comment see p 311. 


As survival improves, long-term 
effects of chemotherapy and radiation 
therapy may be expected to increase. 
For chemotherapy, these include im- 
munosuppression and myelotoxicity 
with predisposition to overwhelming 
infection with opportunistic microor- 
ganisms. Organ dysfunction is com- 
mon and includes hepatic anc pulmo- 
nary fibrosis with methotrexate, car- 
diomyopathy with doxorubiein, and 
cystitis and sterility with cyclophos- 
phamide therapy.’ Radiation therapy, 
which is both immunosuppressive and 
myelotoxic, causes disturbances of 
growth and development, functional 
impairments, and genetic effects. 

Both chemotherapy and radiation 
therapy are oncogenic. Ample evi- 
dence in the recent literature docu- 
ments an increasing risk for second 
malignancy in survivors of Hodgkin’s 
disease (acute myelocytic leukemia 
[AML] and non-Hodgkin’s lympho- 
ma)’ Wilms’ tumor (leukemia and 
solid tumors), =° and ovarian carcino- 
ma (AML)."' Although radiation ther- 
apy and/or chemotherapy have been 
implicated as a cause of second malig- 
nancies, the possibility of a constitu- 
tional tendency for multiple malig- 
nancies in some patients exists." 


A recent report noted that as many 
as 40% of children with acute lympho- 
cytic leukemia (ALL) can probably be 
cured with modern treatment modali- 
ties." Improved survival in concert 
with the immunosuppressive and cy- 
totoxic therapy necessary to achieve 
this improvement may have increased 
the possibility of second malignancy. 
We review the occurrence of second 
malignancy in survivors with ALL. 


MATERIALS AND METHODS 


The literature in the English language 
was reviewed for the past five years with 
the use of Index Medicus, Medline Search, 
and Cancerline Search. Case reports of 
second malignancy following the occur- 
rence of ALL in patients under 21 years of 
age were examined with reference to age 
and sex, the type of second malignancy, 
and interval between the two malignan- 
cies. This information was not complete for 
all patients. In addition, although the diag- 
nosis of ALL appeared certain to the 
authors of the reports we reviewed, results 
of studies using histochemistry, biochemi- 
cal stains, and cell membrane markers 
were frequently not presented in these 
reports. Several reports of chronic myelog- 
enous leukemia (CML) complicating an ini- 
tial diagnosis of ALL were also included in 
this review, although the possibility exists 
that some of these cases may represent 
lymphoblastic crisis in a previously unde- 
tected CML." 


RESULTS 


Thirty-three well-documented cases 
of childhood ALL followed by a second 
malignancy were found on reviewing 
the literature. Histiocytic medullary 
reticulosis (HMR; malignant histiocy- 
tosis), first described in 1939, is a 
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lymphomatous-like disorder charac- 
terized by infiltration of the bone 
marrow, liver, spleen, and other 
organs with malignant histiocytes.'® 
On microscopic examination of in- 
volved organs, ingestion of RBCs by 
histiocytes (erythrophagocytosis) is 
often demonstrated. This malignancy 
complicated the course of seven 
patients with an initial diagnosis of 
ALL (Table 1). The patients’ ages 
ranged from 4 to 17 years, and 
included five boys and two girls. The 
latent period to the diagnosis of HMR 
was three to eight months. All 
patients with this additional malig- 
nancy died shortly thereafter. 

Hodgkin’s disease followed the ini- 
tial diagnosis of ALL in four patients 
(Table 1). Again, both sexes were rep- 
resented. The latent period was brief, 
but longer than in the previous group 
of patients with ALL and HMR, rang- 
ing from ten to 21 months. 

Interestingly, the histologic picture 
of the Hodgkin’s disease in these 
patients was lymphocytic depletion or 
mixed cellularity, rather than the 
more common nodular sclerosing and 
lymphocytic predominance types. In 
spite of the less favorable histologic 
appearance, all patients responded 
well to initial treatment. 

Nine patients with ALL subse- 
quently experienced another form of 
acute leukemia, usually AML (Table 
2). The latent period ranged from ten 
months to 15 years from the time of 
initial diagnosis of ALL. Such “trans- 
formations” are the subject of intense 
interest, since the possibility exists 
that chemotherapy for ALL may 
unmask another malignant clone pres- 
ent but suppressed at the initial time 
of diagnosis of ALL.” Recently, we 
have seen such an occurrence at Wal- 
ter Reed Army Medical Center, Wash- 
ington, DC (included in Table 2) in an 
11-year-old boy with documented ALL 
who was seen in “relapse” three years 
later with Auer rods in his leukemic 
blast cells. As for most patients with 
the diagnosis of AML, survival was 
brief following the onset of this com- 
plication. 

In four patients initially diagnosed 
as having ALL, CML subsequently 
developed or evolved from the ALL 
(Table 3). The latent period varied 
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Table 1.—ALL Followed by HMR or HD* 


Time to 







Second 
Primary Patient Age, Second Malignancy, 
Source, yr Malignancy yr/Sex Malignancy mo 












Clark and Dawson,” 1969 ALL 17/M HMR 3 


Skarin et al,“ 1972 ALL 17/M HMR 3 
Warnke et al,” 1975 ALL 12/F HMR 6 
Chen et al,” 1976 ALL 4/M HMR 5 








Grant and Coleman,” 
1975 ALL 


Woodruff et al,” 1977 ALL 
ALL 





D 10 
Garwicz et al,“ 1978 ALL 5/M HD 21 


17/M HD 15 
18/F HD 10 
7/F H 





*ALL represents acute lymphocytic leukemia; HMR, histiocytic medullary reticulosis; and HD, 


Hodgkin's disease. 








*ALL represents acute lymphocytic leukemia. 
*NG represents not given. 

AML represents acute myelocytic leukemia. 
§J. D. Reeves, MD, oral communication, March 1979. 


between one and three years. Cyto- 
genetic studies were performed at the 
time of appearance of CML in all four 
patients. In patients 1, 3, and 4, test- 
ing was negative for Philadelphia 
(Ph') chromosome, suggesting a juve- 
nile form of CML; patient 2 had no 
chromosome studies done. Unfortu- 
nately, no patient had cytogenetic 
studies performed at the time of ini- 
tial diagnosis of ALL; hence, the pos- 
sibility of CML manifesting as initial 
lymphoid blast crisis cannot be ex- 
cluded. 

Seven cases of ALL and two addi- 
tional cases of probable ALL were 
followed by a nonhematologic malig- 
nant solid tumor (Table 4). Three 
patients experienced brain tumors 
that included cerebellar neuroastrocy- 
toma, reticulum cell sarcoma, and 
astrocytoma of the pituitary. The 


Table 2.—ALL Followed by Another Type of Acute Leukemia* 


Time to 
Primary Patient Age, Second Second 
Source, yr Malignancy yr/Sex Malignancy Malignancy 

Moore,” 1976 ALL NG/NG AML} 8 yr 
ALL NG/NG AML 3 yr 

Ravindranath et al,“ 1978 ALL 3/M AML 23 mo 

ALL 2/F AML 27 mo 

Secker-Walker and Sand- 

ler,“ 1978 ALL 8/F AML 2 yr 
Zuelzer,“ 1978 ALL Child /F AML 15 yr 
Present report ALL 11/M AML 3 yr 













remaining six patients had leiomyo- 
sarcoma of the kidney, Ewing’s sarco- 
ma, hepatoma, adenocarcinoma of the 
pancreas, Kaposi’s sarcoma, rhabdo- 
myosarcoma, and medullary carcino- 
ma of the thyroid complicating the 
initial diagnosis of ALL. Except for 
patients with reticulum cell sarcoma 
and adenocarcinoma of the pancreas, 
the second tumor developed at least 23 
months after the diagnosis of ALL. 


COMMENT 


As survival increases in patients 
with cancer, long-term toxicity result- 
ing from chemotherapy and radiation 
used in the treatment of these 
patients is becoming apparent. Sev- 
eral reports in the literature suggest 
an increased incidence of second neo- 
plasms in adults with chronic lympho- 
cytic leukemia.'*-*° Second malignan- 


Second Malignancy in Leukemia—Mosijczuk & Ruymann 





Primary 


Source, yr Malignancy 


Smith and Johnson,“ 
1974 ALL 


Ravindranath et al,“ 1978 ALL 


Table 3.—ALL Followed by CML* 2 


Time to 
Patient Age, Second Second 
yr/Sex Malignancy Malignancy 


Jenkins et al,” 1972 ALL 20/M CML 12 mo 
Hays et al,“ 1976 ALL 3/F Juvenile CML 3 yr 








7/M CML 3% yr 





2/F Juvenile CML 32 mc 





*ALL represents acute lymphocytic leukemia; CML, chronic myelocytic leukemia. 





Mesmin et al,“ 1979 





*ALL represents acute lymphocytic leukemia. 


TAL represents acute leukemia. 
ING represents not given. 


cies are also appearing in children, 
following radiation therapy for solid 
tumors.'**! However, an increased 
risk of subsequent neoplasia in acute 
forms of childhood leukemia has not 
been observed." In this review of the 
literature, 30 cases of second malig- 
nancy were reported in children with 
ALL in the past ten years, or about 
three cases per year. Most cases were 
from the American literature. Based 
on these data, which most likely are 
not complete, and on an annual inci- 
dence of approximately 1,500 new 
childhood cases of ALL in the United 
States,” a minimal estimated risk for 
a child with ALL experiencing a sec- 
ond malignancy would be one in 500 
per year. 

The 33 cases presented in Tables 1 
to 4 illustrate certain trends. A lym- 
phoreticular malignancy was the most 
common second malignancy. For 
HMR and Hodgkin’s disease, the 
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Table 4.—ALL Followed by Solid Tumor* 


Time to 
Primary Patient Age, Second Second 
Source, yr Malignancy yr/Sex Malignancy Malignancy 
Regelson et al,° 1965 ALL 5/M Cerebellar neu- 23 mo 
roastrocytoma 
Tefft et al,” 1968 AL} 2%/M Astrocytoma of 23 mo 
pituitary 
Aur et al, 1972 ALL NG/NGT Cerebral reticu- 12 mo 
lum cell sarco- 
ma 
Tavassoli and Lynch,*' ALL 17/F Adenocarcinoma 13 mo 
1974 of pancreas 
Shen and Unis,” 1976 ALL 5/M Leiomyosarcoma 41 mo 
of kidney 
Meadows et al,” 1977 AL Child/NG Ewing's sarcoma 51 mo 
Ruymann et al,” 1977 ALL 6/F Hepatoma 5 yr 
Crist et al,” 1978 ALL 7/M Rhabdomyosarco- 3 yr 



















ma 


Kaposi's sarcoma 
and medullary 
carcinoma of 

thyroid 











latent period was short, 21 months or 
less. The appearance of a lymphoretic- 
ular malignancy with a brief latency 
suggests immunosuppression second- 
ary to chemotherapy or radiation 
therapy as a possible oncogenic mech- 
anism. Clinical evidence that suppres- 
sion of the immune system contrib- 
utes to oncogenesis of lymphoreticular 
tumors is derived primarily from sur- 
veys of renal transplant recipients. 
These individuals have a 35-fold 
increased risk of cancer development, 
usually reticulum cell sarcoma, as a 
result of immunosuppressive thera- 
py.*** The brief interval to the ap- 
pearance of second malignancy in 
some patients with ALL suggests that 
an additional malignant clone may be 
present but is clinically inapparent at 
the time of diagnosis of ALL. The 
particularly brief interval to the 
appearance of HMR in some patients 
suggests that HMR in these instances 
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may be part of a broader syndrome 
that initially may appear as ALL. 
Another possibility is that a common 
neoplastic stem cell that initially gave 
rise to ALL may subsequently differ- 
entiate to another malignant cell type 
as a result of therapy. In addition, 
these patients may possess constitu- 
tional factors that lower the threshold 
and latency period required for malig- 
nancy to appear, be it ALL or a subse- 
quent tumor. An independent direct 
carcinogenic effect on a target tissue 
resulting from chemotherapy or radi- 
ation is unlikely to account for these 
second malignancies-HMR and 
Hodgkin’s disease—since the time 
required for a carcinogen to induce 
cancer is usually in excess of four 
years.” 

In some patients, a prolonged laten- 
cy period occurred from diagnosis of 
ALL to the appearance of a second 
tumor. For several of the solid tumors 
(Table 4), this interval was at least 
three years. An explanation for this 
greater interval may rest with consti- 
tutional factors interacting with di- 
rect carcinogenic effects of radiation 
and chemotherapy. Radiation therapy 
is known to cause damage to DNA, 
leading to genetic mutations and the 
appearance of tumors such as AML 
and osteosarcoma." Methotrexate 
and mercaptopurine, two agents most 
frequently used for maintenance in 
ALL, can result in hepatic damage.?®-?9 
Methotrexate-associated hepatic fi- 
brosis preceded the development of a 
hepatoma in a child five years after 
the diagnosis of ALL (Table 4). This 
patient, previously described by us, 
had received single-agent mainte- 
nance therapy for leukemia with mod- 
erate doses of methotrexate for a peri- 
od of five years. On autopsy, hepatic 
fibrosis and an unsuspected hepatoma 
were found.” We are aware of a simi- 
lar case of hepatoma occurring in a 
patient with ALL described in the 
German literature by Delbruck et al.” 
Because chemotherapy exerts an in- 
hibitory effect on the growth and 
repair of many tissues, the potential 
for carcinogenicity may be systemic 
in scope. 

Since lymphoreticular neoplasms 
make up a majority of second neo- 
plasms in patients with ALL, periodic 
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examination of the lymph nodes, liver, 
spleen, and bone marrow is essential 
when looking for this complication. 
Bone marrow examination should 
include a complete battery of histo- 
chemical stains and chromosome 
studies for the Ph' chromosome and 
other markers at initial diagnosis of 
ALL, at least once during chemother- 
apy phase, and at the time of recur- 
rent leukemia. Recently described 
marrow culture techniques used pri- 
marily to study the proliferative char- 
acteristics of myeloid cells may be of 
further value in delineating the pre- 
cise cellular nature of a subsequent 
leukemic process.*? Bone marrow ex- 
aminations should continue indefin- 
itely following cessation of successful 
treatment for ALL, although at infre- 
quent intervals once the risk for 
relapse becomes negligible. 

Prospective studies on a large num- 
ber of patients with ALL coupled with 
meticulous and prolonged follow-up 
will be necessary to determine the 
exact risk for second malignancy. The 
oncogenic potential of the therapy 
used in ALL, constitutional predispo- 
sition, and the increased survival 
resulting from newer methods of 
treatment should alert clinicians to 
the possibility of second malignancy 
occurring in patients of all ages with 
the initial diagnosis of ALL. 


Robert C. Lister reviewed this manuscript, and 
Renee Pierce and JoAnn Addington provided 
secretarial assistance. 
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Second Malignancy in Leukemia—Mosijczuk & Ruymann 


Nail Hyperpigmentation Secondary to 


Therapy With Doxorubicin 


Richard Giacobetti, MD; Nancy B. Esterly, MD; Elaine R. Morgan, MD 


è Hyperpigmentation of the fingernails 
can occur during therapy with doxorubi- 
cin (Adriamycin). Two patterns are com- 
mon: diffuse, and transversely banded. 
The pigment is believed to be melanin, 
and both patterns disappeared with dis- 
continuation of therapy and subsequent 
nail growth. 

(Am J Dis Child 1981;135:317-318) 


oxorubicin (Adriamycin) is a po- 
tent anthracycline antibiotic 
with a broad spectrum of anticancer 
activity that is effective against solid 
tumors and hematologic malignancies. 
The recognized toxic reactions are 
hematopoietic depression, alopecia, 
nausea, vomiting, mucosal ulceration, 
urticaria, contact dermatitis, weight 
loss, ECG changes, and fatal or nonfa- 
tal cardiomyopathy. Recently, a my- 
riad of pigmentary disturbances have 
been documented after the adminis- 
tration of doxorubicin. These changes 
include hyperpigmentation of the 
nails in a diffuse or transversely 
banded pattern,'* hyperpigmentation 
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of the palms and soles’ and dorsum of 
the hands,' and hyperpigmentation of 
the tongue’ and buccal mucosa.’ 

Two children displayed hyperpig- 


mentation of the fingernails from 


therapy with doxorubicin, a side 
effect to our knowledge not hereto- 
fore documented in the pediatrics 
literature. 


REPORT OF CASES 


Case 1.—An 8-year-old black boy was 
struck on the right anteromed.al tibial 
plateau with a baseball. A 5-em. nonery- 
thematous, painful swelling immediately 
developed and persisted for several weeks. 
X-ray examination revealed a suspicious 
density in the right proximal tibia. Bone 
scan showed increased uptake in the right 
tibia. Open biopsy of the area revealed 
osteogenic sarcoma. An above-the-knee 
amputation was performed. Chemotherapy 
consisted of alternating doses of doxorubi- 
cin and methotrexate, with leucevorin cal- 
cium rescue every three weeks. The doxo- 
rubicin dosage schedule was 30 mg/sq m/ 
day for three days, repeated every six 
weeks. After three months (total dose, 180 
mg/sq m in two courses), dense, brown, 
hyperpigmented transverse baads devel- 
oped on the nail beds of all di 
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course of therapy with doxorubicin and 
grew out when chemotherapy was discon- 
tinued because of ECG changes (total dose, 
450 mg/sq m). Therapy consisting of 
methotrexate with leucovorin rescue every 
six weeks was continued without recur- 
rence of nail hyperpigmientation. 

Case 2.—A 14'4-year-old black boy noted 
pain and swelling in his right tibia. Evalu- 
ation disclosed osteogenic sarcoma without 
metastases. An above-the-knee amputa- 
tion was performed. Chemotherapy was 
initiated consisting of alternating doxoru- 
bicin and methotrexate with leucovorin 
rescue every three weeks. The doxorubicin 
dosage schedule was 30 mg/sq m/day for 
three days, repeated every six weeks. 
Approximately two to three months later 
(total dose, 180 mg/sq m), diffuse, dark- 
brown pigmentation developed in the 
entire nail bed, extending from the matrix 
to the tip of all digits. There was no 
alteration of cutaneous or mucosal pig- 
ment. The patient received no other medi- 
cations during this time. There was a lon- 
gitudinal pigmented band on the left mid- 
dle digit that had been present for several 
years and most likely represents a subun- 
gual junctional nevus. While the patient 
was receiving chemotherapy, bony and 
pulmonary metastases developed. Doxoru- 
bicin was discontinued, and a regimen of 
methotrexate and cisplatin was initiated. 
During this period, it was noted that the 
hyperpigmentation was resolving with nail 
growth. With progression of his disease, 





Pic me n ation/Doxorubicin—Giacobetti et al 317 





4 PT ee emer Aor = Soul 


he 
= 


—_ 








FST ne eee bere ee ore ee 
» j `r 





Residual hyperpigmentation of nails eight 
months after discontinuation of doxorubi- 


cin administration. Nails are diffusely 
hyperpigmented as compared with nor- 
mal. Longitudinal pigmented band on mid- 
dle digit is most likely subungual junctional 
nevus. 


the chemotherapeutic regimen was 
changed to a combination of bleomycin 
sulfate, cyclophosphamide, and dactinomy- 
cin. The Figure demonstrates residual pig- 
mentation of the distal aspects of the nails 
approximately eight months after the dis- 
continuation of doxorubicin use. A residual 
banded pattern of lighter hyperpigmenta- 
tion was also appreciated during this peri- 
od of resolution. There was no recurrence 
with the other chemotherapeutic agents. 


COMMENT 


Doxorubicin is the most likely cause 
of the nail pigmeħtation in these two 
patients because of the temporal rela- 
tionship between the initiation of 
therapy and the occurrence of pig- 
mentation, the disappearance of the 
pigment when the drug was discontin- 
ued, and the failure of recurrence 
when other chemotherapeutic agents 
were given. These patients illustrate 
the two patterns of nail pigmentation 
previously described with doxorubicin 
chemotherapy, namely, a diffuse in- 
volvement and a transversely banded 
pattern. The pigment was noted 
approximately three months after the 
start of therapy, and both patterns 
resolved with nail growth. Neither 
patient exhibited other pigmentary 
disturbances ascribed to therapy with 
doxorubicin, ie, hyperpigmentation of 
palms, soles, dorsum of hands, buccal 
mucosa, or tongue. 

The occurrence of nail pigmentation 
secondary to doxorubicin use does not 
seem to be associated with a particu- 
lar type of neoplasia. It is neither age 
nor sex specific. There is, however, an 
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apparent racial predominance, with a 
greater number of cases reported in 
black patients.’ Overall, the appear- 
ance of nail pigment has its onset 
from five weeks* to six months? after 
the initiation of therapy. Typically, 
the pigment resolves with advancing 
nail growth." The development of 
pigment is not dependent on exposure 
to ultraviolet light. 

Pigmentary alterations of the nails 
may be due to increased melanogene- 
sis of the matrix, nail plate, or nail 
bed, or the result of material depos- 
ited in the nail substance. The cause of 
doxorubicin-induced hyperpigmenta- 
tion is not established. Nevertheless, 
an increase in melanogenesis seems 
most likely since the pigment is pre- 
sumed to be melanin. Because longitu- 
dinal banded pigmentation of the 
nails has been reported to occur after 
adrenalectomy for Cushing’s syn- 
drome,’ it has been speculated that 
doxorubicin may suppress adrenal 
function and cause an excessive re- 
lease of melanocyte-stimulating hor- 
mone (MSH) by the pituitary gland.” 
However, serum levels of a-MSH, 
B-MSH, and plasma cortisol in two 
affected patients were normal." Nail 
pigmentation has also been reported 
with daunorubicin hydrochloride, a 
drug with a close structural resem- 
blance to doxorubicin." An MSH-dau- 
norubicin conjugate has been shown 
to have receptor-mediated cytotoxici- 
ty in cultured murine melanoma 
cells.'* The significance of this obser- 
vation in relation to nail pigmentation 
is unknown. 

Other drugs that cause nail pigmen- 
tation by altering melanogenesis are 
cyclophosphamide,'* bleomycin," phe- 
nolphthalein,'® arsenic,'* chloroquine," 
and quinacrine hydrochloride.'* Be- 
cause bleomycin is concentrated in the 
skin and causes thickening of the nail 
bed, it has been suggested that the 
nail pigmentation may be due to depo- 
sition of the drug in addition to 
melanin stimulation." Argyria is an 
example of the direct deposition of a 
substance, ie, silver in the nail matrix 
and nail bed, which causes pigmenta- 
tion. 

Because doxorubicin is commonly 
used in the treatment of solid tumors 
and hematologic malignancies in the 


pediatric age group, we believe it is * 
necessary that pediatricians as well as 
dermatologists be aware of this 
benign but unusual side effect. 


Nonproprietary Names and 
Trademarks of Drugs 


Bleomycin sulfate—Blenoxane. 
Cisplatin—Platinol. 
Dactinomycin—Cosmegen. 

Daunorubicin hydrochloride—Cerubidine. 
Doxorubicin—Adriamyein. 
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Real-Time Ultrasonography 


Its Use in the Evaluation of Neonatal Intracranial 
Hemorrhage and Posthemorrhagic Hydrocephalus ; 


Steven M. Donn, MD; Gary W. Goldstein, MD; Terry M. Silver, MD 


è We used real-time cranial ultrasonog- 
raphy to diagnose intracranial hemor- 
rhage and to follow the development and 
resolution of posthemorrhagic hydro- 
cephalus in a premature infant. This tech- 
nique is a bedside procedure that pro- 
vides detailed imaging of intracranial 
pathology in newborn infants, without 
removing them from their incubators or 
exposing them to ionizing radiation. 

(Am J Dis Child 1981;135:319-321) 







he ad of the computed tomo- 

graphic (CT) brain scan has had a 
major impact on the recognition of 
brain hemorrhage in premature in- 
fants. Many intensive care nurseries 
now routinely scan all infants with a 
gestational age less than 35 weeks or 
birth weight less than 1,500 g, and 
report a 38% to 43% incidence of intra- 
cranial hemorrhage in the first week 
of life? In a recent study, clinical 
signs were often misleading and did 
not separate infants who bled from 
those who did not.? Furthermore, 
hydrocephalus develops after a hemor- 
rhage in 22% of the survivors’ and is 
usually clinically silent until massive 
ventriculomegaly leads to macroce- 
phaly.’ Early recognition of the hydro- 
cephalys is important, since medical 
management with repeated lumbar 
punctures and administration of di- 
uretics®*"’ may obviate the need for a 
permanent ventricular shunt. Thus, 
serial CT brain scans have become a 
part of the management of some pre- 
mature infants. Such scans require 
repeated transport of the sick infant 
to the scanner and therefore entail 
some risk, as well as exposure to radi- 
ation and considerable expense. To 


overcome these problems and to test a 


From the Departments of Pediatrics and Com- 
municable Diseases (Drs Donn and Goldstein), 
Neurology (Dr Goldstein), and Radiology (Dr 
Silver), University of Michigan Medical Center, 
Ann Arbor. 

Reprint requests to Department of Pediatrics 
and Communicable Diseases, Section of Newborn 
Services, Box 007, L3018 Women’s Hospital, Ann 
Arbor, MI 48109 (Dr Donn). 


Am J Dis Child—Vol 135, April 1981 


new bedside system for brain imag- 
ing, we are evaluating the use of 
real-time ultrasonography in our in- 
tensive care nursery. A review of our 
experience with 50 infants (in prepa- 
ration) shows excellent correlation 
between real-time ultrasonography 
and CT scanning in the visualization 
of brain pathology. The following case 
demonstrates the value of this zech- 
nique in imaging intracranial hemor- 
rhage and following the evolutien of 
the subsequent hydrocephalus in the 
nursery. 


MATERIALS AND METHODS 


The ultrasonic procedure is performed 
without removing infants from their incu- 
bators in the nursery. Our method uses a 
small, 5-MHz transducer of a portable real- 
time sector scanner, which is placed gently 
on the neonate’s anterior fontanel after 
the application of a small amount of con- 
tact gel. The easily held transducer is gent- 
ly angled back and forth until the ventri- 
cles come into view, usually in a matter of 
seconds. The transducer can be aimed in 
both sagittal and coronal planes, which 
results in detailed images of the ventricu- 
lar system suitable for three-dimensional 
measurement. Since the transfontanel 


technique does not entail penetration of 


bone by the ultrasound beam, a high- ° 


frequency transducer (5 MHz) can be used. 
The resulting images appear to contain 
more information than those obtainable by 
scanning through the side of the skull and 
can be recorded on film. Images of the 
ventricles, Monro’s foramen, choroid plex- 
us, and germinal matrix area are easily 
obtained. Although the lateral ventricles 
are the easiest to image, this technique also 
results in excellent images of the third and 
fourth ventricle, especially if these are 
dilated. Ventricular symmetry, shape and 
size, and midline shift can be evaluated. 
The entire study can be completed within 
five minutes. 


REPORT OF A CASE 


In January 1980, a boy was born to a 
23-year-old, gravida 4, para 1, abortus 2 
mother. Obstetrical history revealed rela- 
tive infertility treated with clomiphene 
citrate. The pregnancy was complicated by 
a midtrimester urinary tract infection and 
a vaginal infection three weeks prior to 
delivery, both of which responded to treat- 
ment with appropriate antimicrobial 
drugs. The mother had spontaneous onset 
of labor at 31 weeks’ gestation, followed by 
rupture of membranes and spontaneous 
vaginal delivery of a 1,700-g infant seven 
hours later. The Apgar scores at 1 and 5 
minutes of life were 2 and 4, respectively, 
and the infant required bag and mask 
ventilation. An initial arterial blood sample 
obtained at 30 minutes of age showed a Po, 
of 31 mm Hg and a Pcé, of 52 mm Hg; the 
pH was 6.76. The infant was transferred to 
our institution shortly thereafter, his con- 
dition having improved with endotracheal 
intubation. A chest roentgenogram was 
consistent with the respiratory distress 


Laboratory Results and Clinical Course 


CSF Evaluations 


RBCs, 
No./mL 


WECs, 
No./mL 


Age, 


Days Color 


Protein, 


Ventricular 
Size, 
Ultrasound 
or CT* 


Glucose, OFC,* 


mg/dL mg/dL c 
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*OFC indicates occipitofrontal circumference; CT, computed tomography. 
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Fig 1.—Sequential real-time cranial sonograms in premature boy. Upper left, Age 2 days. Coronal scan showing symmetrical 
hyperechoic areas that represent fresh hemorrhage in frontal horns of both lateral ventricles (F), Monro’s foramina (arrows), 
and third ventricle (between paired arrowheads). Top of each figure corresponds to anterior fontanel, and distance between 
short horizontal lines is 1 cm. R indicates right. Upper right, Age 21 days. Coronal scan showing interval dilation of frontal 
horns and third ventricle (3). Note irregular blood clots (C) in both frontal horns. T indicates right temporal horn. Lower left, 
Age 32 days. Coronal scan showing decreased but minimal hydrocephalus, and small residual clot (arrow). C indicates 
cavum septum pellucidum. Lower right, Age 44 days. Coronal scan showing further decrease in ventricular size and normal 
ventricular shape. Clots have been resorbed as well. 


syndrome. The patient’s condition stabi- 
lized with assisted ventilation and high 
concentrations of oxygen. An initial lum- 
bar puncture produced xanthochromic (but 
not bloody) CSF. At 36 hours of age, the 
patient had an episode of agitation and 
marked cyanosis associated with a fall in 
arterial pH to 7.06 and the appearance of a 
tense anterior fontanel. This was followed 
by seizure activity. A repeated lumbar 
puncture yielded grossly bloody spinal 
fluid, with an elevated protein content 
(Table). Several hours later, a real-time 
cranial ultrasound examination performed 
in the nursery showed hemorrhage in the 
ventricles (Fig 1, upper left). In an attempt 
to decrease the number of cells and amount 
of protein in the CSF, the patient was 
started on a regimen of serial lumbar 
punctures, initially performed every third 
day. At 11 days of age (nine days after the 
intraventricular hemorrhage), the pa- 
tient’s condition was stable enough for a 
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CT evaluation, which confirmed the ultra- 
sonographic findings. At 21 days of age, 
follow-up ultrasound examination demon- 
strated the development of moderately 
severe hydrocephalus that involved the 
lateral and third ventricles (Fig 1, upper 
right, and 2). The frequency of lumbar 
punctures was increased to every other day 
in an effort to decrease ventriculomegaly. 
At 32 days of age, ultrasonography 
revealed markedly reduced ventricular size 
(Fig 1, lower left). Lumbar punctures were 
discontinued, and a final ultrasound exam- 
ination at 44 days of age demonstrated 
only minimal residual ventricular dilation 
(Fig 1, lower right). The patient continued 
to do well and was discharged at 57 days of 
age without obvious neurologic deficits. 


COMMENT 
The use of ultrasonography to 
image brain anatomy in the newborn 
has been described previously.*-'? Pape 


et al, using a linear-array real-time 
scanner, demonstrated the reliability 
and usefulness of this device in 
screening preterm infants for cere- 
bral lesions." We have modified the 
technique deseribed by Pape et al by 
placing the transducer probe directly 
over the anterior fontanel and obtain- 
ing both coronal and sagittal views 
with a sector scanner. 

The advantages of real-time ultra- 
sonography over CT scanning are 
numerous. The unit is portable and 
much less expensive than a CT scan- 
ner. The procedure does not require 
that the infant be restrained or 
sedated; thus, examinations can be 
performed in the nursery without 
removing infants from their incuba- 
tors. There is no manipulation of the 
nfant or the ambient environment. 
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Fig 2.—Sequential real-time ultrasound scan in premature boy at 21 days of age. Left, Sagittal scan through left lateral 
ventricles showing hydrocephalus and irregular clot (black arrowheads) in posterior portion of body (B) of ventricle. 
Note homogeneous choroid plexus in atrium (between white arrowheads). P indicates posterior; F, frontal horn. Right, 
Sagittal scan through right lateral ventricle showing more extensive clot (arrows) extending into frontal horn. Note 
correlations with coronal view, Fig 1, upper right. T indicates temporal hern. 


The maximum energy output (ultra- 
sonic power) does not exceed 10 mW, 
and the spatial average-temporal av- 
erage energy at the focal point is not 
greater than 75 mW/sq cm with the 5- 
MHz transducer. Short-term biologic 
side effects have not been reported at 
these energy levels, although long- 
term effects cannot yet be evaluated. 
Since there is no exposure to radia- 
tion, serial evaluations are feasible 
and safety conceras about surveying a 
large number of patients at risk for 
hemorrhage and hydrocephalus are 
reduced. High-resolution images of 
the ventricular system can be ob- 
tained in both coronal and sagittal 
planes, allowing three-dimensional as- 
sessment. Most previous reports did 
not emphasize the value of this proce- 
dure as a bedside tool,*-"' or recognize 
the advantages of the transfontanel 
approach. The only report of a trans- 
fontanel approach dealt with normal 
brain and static equipment." 

Using real-time ultrasonography, 
we could diagnose and anatomically 
follow the evolution of intraventricu- 
lar hemorrhage and posthemorrhagic 
hydrocephalus in our patient. Hemor- 
rhage was recognized at 2 days of age 
(later confirmed with a CT brain 
scan). Ventriculomegaly was first 
found on an ultrasound scan at 21 
days. Repeated lumbar punctures 
were used to remove excess CSF in an 
attempt to compensate for a presump- 
tive obstruction of flow from basilar 
cisterns to arachnoid villi. Once the 
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frequency of lumbar punctures was 
increased, the size of the ventricles 
stabilized, then returned toward nor- 
mal. We were able to recognize and 
treat hydrocephalus in this infant at a 
time when head growth was normal 
and there were no signs of increased 
intracranial pressure. We believed 
that such an approach was reasorable 
in an attempt to improve the current 
dismal neurologic outcome of prema- 
ture infants with clinically overt post- 
hemorrhagic hydrocephalus.*:'*:"' 

Though the efficacy of serial lum- 
bar punctures and the use of diuretics 
have to date not been evaluated in a 
controlled study, real-time ultrasound 
may enable such studies to be per- 
formed. Our findings suggest that 
real-time ultrasonography is a power- 
ful tool for the recognition and follow- 
up of intracranial hemorrhage and 
hydrocephalus in premature infants, 
and that the ease, safety, and low cost 
of the procedure could extend brain 
imaging capability to nurseries with- 
out access to CT units. 
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Zine Nutritional Status, Androgens, 
and Growth Retardation 


Mariano Castro-Magana, MD; Platon J. Collipp, MD; Shang-Yao Chen, MS; 
Thulasi Cheruvanky, MD; Vaddanahally T. Maddaiah, PhD 


è Zinc levels were measured in hair and 
serum of boys with constitutional growth 
delay and familial short stature and in 
several boys before and after oral admin- 
istration of methyltestosterone. These 
results show the following: (1) zinc levels 
in boys beyond stage 3 of genital develop- 
ment are significantly higher than in stage 
1 and 2; (2) there is a linear relationship 
between zinc levels and serum testoster- 
one concentration (up to 250 ng/dL); and 
(3) methyltestosterone administration 
raised the zinc concentration in serum 
and hair, especially in boys with constitu- 
tional growth delay. Therefore, increased 
endogenous production or exogenous 
supply of testosterone are associated with 
increased zinc levels. We speculate that 
the relative testoSterone deficiency and 
hypogonadotropism seen in constitution- 
al growth delay may result in decreased 
zinc levels, which in turn could cause a 
further delay in the appearance of second- 
ary sexual characteristics and greater 
growth retardation. 

(Am J Dis Child 1981;135:322-325) 


inc deficiency causes growth retar- 
dation and testicular atrophy in 
laboratory animals' and delayed 
growth and sexual development in 
children.2* Furthermore, zine defi- 
ciency has been shown to be a revers- 
ible cause of gonadal dysfunction in a 
variety of disease states like sickle cell 
anemia,’ uremia,’ chronic alcoholism,’ 
and idiopathic male sterility.’ Zine 
supplementation restores normal sex- 
ual development and raises plasma 
testosterone levels and sperm count in 
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some hypogonadal men.'* Testoster- 
one and other synthetic androgens 
have also been reported to increase 
the linear growth and improve the 
development of secondary sexual 
characteristics.’'* We report zinc lev- 
els in children with constitutional 
growth delay (CGD) and familial short 
stature (FSS) and the response to 
methyltestosterone administration. 
These results strongly suggest a rela- 
tionship between zinc and testoster- 
one metabolism. 


SUBJECTS AND METHODS 
Subjects 


The subjects of the study were 369 boys 
aged 10 to 18 years who attended the 
Growth Clinic at the Nassau County Medi- 


cal Center, East Meadow, NY, with the 
chief complaint of short stature. In all 
cases, height was >2 SDs below the mean, 
and no other clinical abnormality was 
found by physical examination or history. 
Other reasons for growth retardation were 
excluded by determination of values for 
complete blood cell count, urinalysis, serum 
thyroxine by radioimmunoassay, triiodo- 
thyronine uptake, free thyroxine index, 
BUN, bicarbonate, potassium, bone age, 
and, in some subjects, skull roentgeno- 
grams, metyrapone (metopirone) tests, 
serum prolactin, and stimulation tests for 
growth hormone (insulin-arginine). The 
weight of all the children at birth was 
greater than 2.5 kg, which excluded organic 
causes of prenatal growth retardation. 
Among the group, 244 boys (66.1%) were 
considered to have CGD based on the fol- 
lowing criteria: (1) average family height 


Fig 1.—Simultaneous serum zinc (in micrograms per deciliter) and serum testosterone (in 
nanograms per deciliter) assays in 104 boys with short stature, aged 10 to 18 years. 
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*of 169 cm or more; (2) bone age less than 
. chronologic age by at least two years, 
determined by comparison with the atlas 
of Greulich and Pyle”; (3) adult height 
predicted to be equal to or above the 50th 
percentile; and (4) delay in the appearance 
of pubertal changes. The other 125 boys 
(33.9%) had an average family height less 
than 169 cm, bone age equal to chronologic 
age, predicted adult height below the third 
percentile (ie, 163 cm for men), and the 
secondary sexual characteristics not de- 
layed for their age. This group was consid- 
ered to have FSS. 


METHODS 


Zine was assayed using atomic absorp- 
tion spectrophotometry in the hair and 
serum of all of these children. Hair speci- 
mens consisted of the 3 to 5 cm obtained 
nearest to the posterior part of the scalp. 
Duplicates of hair specimens (60 to 80 mg) 
were digested with concentrated nitric- 
perchloric (3:1) acid mixture. The results 
are the mean of at least two determina- 
tions per specimen (four per child). Blood 
specimens were collected after overnight 
fasting in glass tubes covered with cello- 
phane, and serum was separated after the 
blood had clotted. 

To evaluate the influence of testosterone 
on zinc metabolism, we studied two factors: 
(1) the effect of the administration of 
synthetic androgene on serum and hair zine 
concentration; and (2) the effect of endoge- 
nous-secreted testosterone on zinc levels. 

Zine concentration was measured in hair 
and serum in 14 boys, aged 10 to 18 years, 
with FSS, and in 36 boys with CGD before 
and after the oral administration of 
methyltestosterone, 10 mg daily for one to 
two years. Testosterone levels were deter- 
mined by radioimmunoassay" in serum of 
104 boys aged 10 to 18 years with FSS or 
C&D. Statistical analyses for significant 
differences were performed by Student’s t 
test. The data were also subjected to the 
best-fit regression analysis on a desk calcu- 
lator and the lines shown in Fig 1 and 2 
were drawn according to the theoretical 
regression equation. The secondary sex 
characteristics in 169 boys aged 10 to 18 
years were assessed from phallic length, 
mean testicular length, and the growth and 
distribution of pubic hair. Genital develop- 
ment was classified into five different 
stages as described by Tanner’ and Mar- 
shall and Tanner." 


RESULTS 
Zinc Levels in Boys 
With Short Stature 


As shown in Table 1, the mean 
serum zinc level (+SD) of the 125 boys 
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Fig 2.—Simultaneous hair zinc (in micrograms per gram) and serum testosterone (in 
nanograms per deciliter) assays in 104 boys with short stature, aged 10 to 18 years. 









Diagnosis 
Familial short stature 





Constitutional growth delay 





Table ~.—Zinc Levels in Boys With 
Short Stature, Aged 10 to 18 Years 







Serum, „g/dL 
104.9 + 23.1* 
(125 subjects) 


98.8 + 20.0* 
(225 subjects) 


Zinc Levels, Mean + SD 









Hair, ug/g 
185.6 + 23.17 
(125 subjects) 
160.6 + 31.07 
(244 subjects) 












*These two means are significantly different (P < .02). 
These two means are significantly different (P < .0001). 













Genital 








Table 2.—Zinc Levels of Children 
in Various Tanner Stages of Growth* 


Development Serum Zinc Hair Zinc 
Stage Level, u.g/dL Levels, ug/g 
(Tanner) (Mean + SD) P Value; (Mean + SD) P Value; 
1 89.24 + 9.8 (45) NEE 157.71 + 10.6 (42) ie 
2 96.43 + 10.3 (54) NS 165.68 + 9.3 (42) NS 
3 116.46 + 19.8 (33) < .002 180.39 + 13.4 (28) < .005 
113.85 + 21.5 (23) < .005 190.74 + 17.3 (19) < .001 
118.37 + 29.0 (14) < .001 196.00 + 10.0 (13) < .001 


















*All patients tested were male; numbers in parentheses indicate number tested. See Tanner” for 


description of stages. 


Zinc values of stage 1 were compared with the values of the other stages. 


with FSS was 104.9 + 23.1 pg/dL 
(range, 71.7 to 162.0 ug/dL), and that 
of the 225 boys with CGD was 
98.8 + 20.0 g/dL (range, 53.0 to 149.0 
ug/dL). The difference between the 
serum zine concentration in boys with 
FSS and boys with CGD was signifi- 


cant (P < .02). The zine concentration 
(mean + SD) in hair of 125 boys with 
FSS, 185.6 + 23.1 ug/dL (range, 103.3 
to 230.2 ywg/dL), was significantly 
greater (P < .0001) than that found in 
244 boys with CGD, 160.6 + 31.0 ug/g 
(range, 91.6 to 220.1 g/dL). 
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Fig 3.—Serum zinc concentration (in micrograms per deciliter) in 169 
short boys, aged 10 to 18 years, at different stages of genital develop- 


ment as defined by Tanner." 


Zinc Concentration 
and Genital Development Stages 


The mean zinc’levels in serum and 
hair of children at different stages of 
genital development are given in 
Table 2 and Fig 3 and 4. Results show 
that zinc levels in boys beyond Tanner 
stage 3 are significantly higher than 
in stages 1 and 2 (P < .005). A good 
concordance was found between 
stages of genital development and 
zine concentration in both serum and 
hair. 


Serum Testosterone 
and Zinc Concentration 


The relationship between zinc level 
and serum testosterone level are 
shown in Fig 1 and 2. Zinc levels in 
hair increased almost linearly until a 
serum testosterone concentration of 
about 250 ng/dL was reached 
(r = .655). With further increases in 
serum testosterone concentration, 
there was a very slight increase in 
hair zine level (r = .251). Serum zinc 
concentration also showed a tendency 
to increase progressively with increas- 
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pee 


Genital Development 


Fig 4.—Hair zinc levels (in micrograms per gram) in 144 
short boys, aged 10 to 18 years, at different stages of 


genital development as defined by Tanner.’ 


Table 3.—Methyltestosterone Therapy and , 
Zinc Levels in Short Boys, Aged 10 to 18 Years* 


Familial Short Stature 
—_—_—_—_—_———X—V—X—KXX—X—NYO—ODW 2... 
Hair Zinc 
Level, ug/g 
(Mean + SD) 
175.9 + 13.8 
(14) 
191.9 + 11.9 
(14) 


Serum Zinc 
Level, ug/dL 
(Mean + SD) 

96.9 + 15.2 

(12) 

105.7 = 

(12) 


Before 
treatment 
After 
treatment 
P value 


9.2 





Constitutional Growth Delay 
————-—--—__—erw —— —— 
Serum Zinc Hair Zinc 
Level, g/dL Level, ug/g 
(Mean + SD) (Mean + SD) 

85.2 + 13.3 155.8 + 15.8 
(28) (36) 
105.3 + 10.8 189.2 + 10.4 
(28) (36f 


*Methyltestosterone, 10 mg daily, was given for one to two years; numbers in parentheses indicate 


number tested. 


ing testosterone levels (r = .432). 
However, there does not appear to be 
any further increase of serum zinc 
level above a serum testosterone con- 
centration of 250 ng/dL. 


Methyltestosterone Administration 
and Zinc Levels 


Mean serum and hair zinc levels 
before treatment with methyltestos- 
terone were significantly lower in 
boys with CGD than in those with FSS 
(serum zinc, P<.05; -hair zine, 
P< .001). Methyltestosterone treat- 
ment for one to two years was asso- 


ciated with an increase in serum and 
hair zine levels, and this increase was 
highly significant (P < .001) in chil- 
dren with CGD (Table 3). The increase 
in zine level in hair and serum was 
about 9% in children with FSS but was 
greater than 21% in children with 
CGD. 


COMMENT 


The two most common causes of 
short stature in children are FSS and 
CGD, both of which are known to have 
polygenic inheritance. The familial 
occurrence of late onset of puberty 


Zinc Status and Growth Retardation—Castro-Magana et al 


‘and retarded growth is well known, 
and both are important factors in 
establishing the diagnosis of CGD. On 
the other hand, nutritional deficiency 
is known to delay the onset of puber- 
ty, although the mechanism for this is 
not entirely understood. The present 
study shows that short boys with CGD 
have a significantly lower concentra- 
tion of zine in their hair and serum 
than short boys with FSS. Adminis- 
tration of methyltestosterone raised 
the zine concentration in both groups, 
but the increase was remarkable in 
children with slightly lower initial zine 
levels since boys with CGD showed a 
larger increase in zinc than that 
observed in boys with FSS. Further- 
more, in boys with both CGD and FSS, 
we found a good concordance between 
the stage of genital development, 
serum testosterone concentration, and 
zine levels in hair and serum. There- 
fore, increased endogenous production 
or exogenous administration of tes- 
tosterone are both associated with 
increased zinc levels and greater geni- 
tal development. This relationship is 
observed up to a serum testosterone 
concentration of 250 ng/dL. The most 
significant increase in zinc concentra- 
tion occurred when Tanner stage 3 
was reached, coincident with the large 
increase in the serum testosterone lev- 
el.'’ These results strongly suggest 
that testosterone may play an impor- 
tant role in the metabolism of zine. 
There are a number of other observa- 
tions where a positive relationship 
betweeft testosterone and zinc is evi- 
dent—the high concentrations of zine 
in the male genital tract, the 
increase in zine concentration in the 
prostate gland after testosterone ad- 
ministration,'**!** and the age-de- 
pendent decreases in serum testoste- 
rone and zinc levels.” 

On the other hand, zine may also 
play a role in the metabolism of tes- 
tosterone, as is suggested by the fol- 
lowing observations: hypogonadism is 
a prominent feature of zinc deficien- 
cy”; zine deficiency in animals has 
been associated with exaggerated 
serum luteinizing hormone (LH) and 
follicle-stimulating hormone (FSH) 
responses to administration of gona- 
dorelin, with impaired testosterone 
response”; and an increase in serum 
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testosterone level is observed after 


zine administration." We have found ° 


that the radioactive zinc uptake by 
everted segments of jejunum in tes- 
tosterone-treated rats was greater 
than in control rats, suggesting that 
testosterone increases intestinal zinc 
absorption (M. Castro-Magana, MD, 
unpublished data, June 1978). This 
could be one of the mechanisms by 
which testosterone increases the zinc 
concentration in the body. All of these 
results considered together suggest a 
strong interrelationship between tes- 
tosterone and zinc metabolism. The 
beneficial effects of methyltestoste- 
rone in CGD may be related in part to 
its effects on zinc metabolism. 

This study shows that the meen zine 
levels of children with CGD are slight- 
ly lower than those with FSS. It is also 
known that levels of FSH, LH, and 
testosterone in children with CGD are 
lower than in children with FSS.: In 
view of the linear relationship be- 
tween zine and testosterone levels, it 
is tempting to speculate that lower 
zinc levels may be related to the lower 
testosterone levels in children with 
CGD. This would result in even 
greater growth retardation and fur- 
ther delay in the appearance of the 
secondary sexual characteristics. 
Since CGD is associated with reduced 
serum FSH and LH levels, it is unlike- 
ly that it is caused by zine deficiency, 
which is associated with elevated FSH 
and LH levels. 
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Children With Growth Hormone Deficiency 


Intermittent Treatment With Somatropin and Oxandrolone 


Campbell P. Howard, MD; Hiroaki Takahashi, MD; Alvin B. Hayles, MD 


è The effectiveness of a combination of 
somatropin (0.1 IU/kg in three doses per 
week) and oxandrolone (0.1 mg/kg/day) 
in the treatment of human growth hor- 
mone deficiency was evaluated. Twelve 
children with hypopituitarism were placed 
into two separate groups. Each group was 
treated for five 6-month periods, and 
anthropologic measurements and bone- 
age determinations were obtained at the 
end of each period. Both groups of chil- 
dren grew approximately 20 cm during the 
30 months of treatment. Somatropin 
increased the growth rate significantly 
both when given alone and when given in 
combination with oxandrolone. Although 
the addition of oxandrolone may have 
diminished the waning effect often seen 
during somatropin therapy, the accelera- 
tion in bone age ‘indicates the need for 
further long-term studies before oxandro- 
lone can be recommended as an adjunct 
to treatment with somatropin. 

(Am J Dis Child 1981;135:326-328) 


he optimal program for treating 

children who have confirmed hu- 
man growth hormone (HGH) deficien- 
cy continues to be poorly defined. 
Since the introduction of somatropin 
by the National Pituitary Agency in 
1964, many different doses and treat- 
ment programs have been reported. 
Recently, treatment with low doses of 
somatropin based on body weight,' as 
well as the intermittent use of soma- 
tropin, has resulted in sustained 
growth in children treated for up to 
four years. In addition, the anabolic 
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steroid oxandrolone has been used in 
children with HGH deficiency and has 
been given separately and in conjunc- 
tion with somatropin, resulting in 
growth response over short peri- 
ods.” 

To determine the effects of low 
doses of somatropin and oxandrolone 
on growth velocity and bone age, we 
prospectively evaluated a group of 
children with HGH deficiency who 
received intermittent somatropin, 
with and without oxandrolone thera- 
py, at a dose of 0.1 IU/kg of body 
weight. 


PATIENTS AND METHODS 


Twelve children with HGH deficiency, as 
determined by insulin and arginine stimu- 
lation tests, were included in the study. All 
12 children were below the third percentile 
in height before the start of treatment, 
and all had delayed bone age. Of the 12 
children, ten had idiopathic hypopitui- 
tarism and two had familial hypopituitar- 
ism. The children were arbitrarily divided 
into two separate treatment groups, and 
each group was treated for five 6-month 
periods (Table 1). The children in group 1 
received somatropin alone for two periods, 
somatropin plus oxandrolone for one peri- 
od, and oxandrolone alone for one period. 
Group 2 children received somatropin alone 
only for one period, somatropin plus oxan- 
drolone for one period, and oxandrolone 
alone for two periods. Neither group of 
children received treatment during the 
third period. 

Each child was observed for six months 
before the start of treatment, during which 
time measurements were obtained. In 
group 1, there were six boys and one girl, 
with a mean age (+SE) of 9.9 + 2.2 years, 
and in group 2, there were two boys and 
three girls, with a mean age (+SE) of 
10.9 + 1.6 years. Children with thyroid or 
adrenal insufficiency secondary to their 


hypopituitarism were treated with appro- 
priate therapy throughout the study peri- 
od. Anthropologic measurements and 
roentgenograms of the wrist for bone age 
determination were obtained at the end of 
each six-month period. At the completion 
of the study, skeletal maturation was 
assessed by evaluating the wrist roentgen- 
ograms using the standards of Greulich 
and Pyle? in a double-blind fashion. 


RESULTS 


The seven children in group 1 had a 
pretreatment (baseline) growth rate 
of 3.3 + 0.7 cm/yr, which was not 
significantly different from the pre- 
treatment growth rate of the children 
in group 2 (3.2 + 0.2 em/yr). Children 
in group 1 treated with somatropin 
alone initially showed a growth rate of 
10.2 + 0.8 em/yr, which differed sig- 
nificantly from their baseline growth 
rate (Table 2). When these children 
were treated with oxandrolone plus 
somatropin, their growth rate was 
unchanged. In comparison, the chil- 
dren in group 2 who initially received 
oxandrolone alone had a slight în- 
crease in growth velocity (5.9 + 1.5 
cm/yr); when somatropin was added 
to oxandrolone, their growth rate 
increased significantly to 11.0 + 1.4 
em/yr. When the use of somatropin 
was stopped for six months, the 
growth rates returned to values not 
significantly different from the base- 
line growth rates in both groups. 

The children in group 1 who then 
received oxandrolone alone grew 
44 + 0.3 em/yr, a growth rate that 
was not significantly different from 
the children in group 2, who also were 
treated with oxandrolone alone during 
the first and the sixth 6-month treat- 
ment periods (5.9 + 1.5 and 5.8 + 1.4 
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week; oxandrolone, 0.1 mg/kg/day. 


A Table 1.—Experimental Design for Treatment of Children With Hypopituitarism * 


6-mo Period Group 1 Group 2 


*Each period was six months in duration; dose of somatropin was 0.1 IU/kg in three doses per 


Table 2.—Growth Rate at Completion of Each Six-Month Treatment Period for 
Children With Hypopituitarism 


Group 1 (N = 7) 


Growth Rate, 


Treatment cm/yr* 


Group 2 (N = 5) 


Growth Rate, 


Treatment cm/yr* 


Baseline 3.3 + 0.77 Baseline 3.2+0.2 


10.2 + 0.8t 
10.1 + 1.07 


Somatropin 
Somatropin and 
oxandrolone 


None 
Oxandrolone 
Somatropin 


*Mean + SE. 


2.4 + 0.6f 
44+03 
6.4 + 1.37 


5.9.:+ 45 
11.0 + 1.4f 


Oxandrolone 
Somatropin and 
oxandrolone 


None 
Somatropin 
Oxandrolone 


48 + 0.8t 
8.9 + 0.5} 
5.8 + 1.4 





TSignificantly different (P < .05) from baseline values. 
{Significantly different (P < .05) when compared with preceding six-month period. 


Table 3.—Pretreatment and Posttreatment Data on Children With Hypopituitarism* 


Pretreatment Posttreatment (30 mo) 


Group 1 (N = 7) 
Height, cm 
HA/CA 
BA/CA 

Group 2 (N = 5) 
Height, cm 
HA/CA 
BA/CA 


103.3 + 9.0 
0.55 + 0.04 
0.60 + 0.09 


110.6 + 5.1 
0.55 + 0.02 
0.59 + 0.07 





124.3 + 8.1 
0.64 + 0.05 
0.67 + 0.07 


130.3 + 4.0 
0.62 + 0.04 
0.83 + 0.09 


*Mean + SE. HA indicates height age; BA, bone age; CA, chronologic age. 


cm/yr,.respectively). During the last 
six-month treatment period, the chil- 
dren in group 1 received somatropin 
alone and grew 6.4 + 1.3 cm/yr, a 
growth rate significantly greater 
than the baseline but less than the 
growth rates they obtained during the 
first and second treatment periods. 
Children in group 2 who received 
somatropin alone during the fourth 
treatment period of their protocol 
grew 8.9 + 0.5 cm/yr, a growth rate 
that was significantly greater than 
their baseline level but that was not 
significantly different from other 
treatment periods when children in 
either group were given somatropin 
alone or in combination with oxandro- 
lone. Finally, children in group 2 who 
were treated with oxandrolone after a 
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six-month course of somatropin thera- 
py did not grow at a different rate 
compared with when they received 
oxandrolone alone during their initial 
treatment period. 

The heights of the children in the 
two groups at the start of the study 
were 103.3 + 9.0 and 110.6 + 5.1 cm, 
and the ratio of height age divided by 
chronologic age (HA/CA) was 
0.55 + 0.04 and 0.55 + 0.02 (Table 3). 
At the completion of the 30-month 
treatment protocol, the children in 
group 1 had a height of 124.3 + 8.1 cm 
(HA/CA = 0.64 + 0.05), and the 
children in group 2 reached a 
height of 130.3 + 4.0 cm (HA/ 
CA = 0.62 + 0.04). The skeletal age 
expressed as bone age divided by 
chronologic age (BA/CA) was similar 








in both groups before treatment 
(0.60 + 0.09 and 0.59 + 0.07). Children 
in group 1 showed a slight increase to 
0.67 + 0.07 at the end of their 30- 
month treatment program. In the chil- 
dren in group 2, the BA/CA ratio at 
the end of the 30-month period 
increased to 0.83 + 0.09. This group of 
children received oxandrolone during 
three 6-month treatment periods, 
whereas the children in group 1 
received oxandrolone during only two 
periods, thus suggesting that oxan- 
drolone therapy hastened bone matu- 
ration. 

The total growth during the 30- 
month treatment period was about 
the same in each group. The children 
in group 1 grew a total of 21.5 + 1.9 
cm, and the children in group 2 grew 
19.7 + 1.9 cm. The range was from 
12.6 to 26.6 cm for children in group 1 
and from 13.9 to 25.3 em for children 
in group 2. 


COMMENT 


The effectiveness of somatropin in 
the treatment of patients with HGH 
deficiency has been demonstrated in 
many studies. Significant increases in 
the rates of growth have been 
observed when the hormone is admin- 
istered by intramuscħlar injection in a 
dose of 1 to 2 IU three times each 
week. Larger doses (40 IU weekly) 
have produced slightly greater rates 
of growth,’ but the difference in the 
rates of growth between patients 
treated with the smaller dose and 
those treated with the larger doses 
does not justify the use of larger doses 
of a hormone that is available in lim- 
ited amounts. 

The growth response to a contin- 
uous regimen of somatropin therapy 
is most pronounced during the first 
year of therapy and decreases with 
each succeeding year.*® Multiple fac- 
tors may be responsible for the ‘“wan- 
ing effect.” These include the develop- 
ment of HGH antibodies during the 
first year of therapy,” corticosteroid 
administration,'' advanced skeletal 
maturation, irregularity of medica- 
tion, and poor caloric intake. 

Intermittent somatropin therapy, 
as proposed by Kirkland et al, 
resulted in a less pronounced growth 
rate during the first year of therapy, 
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but growth compared favorably with 
that seen with the continuous soma- 
tropin program when four-year incre- 
ments were analyzed. The four-year 
growth rates in the Kirkland et al 
study ranged from 14.6 to 25.4 cm, 
which are approximately the results 
observed in our study during a 2%- 
year period. The use of smaller doses 
of somatropin was proposed by 
Frasier et al,' who suggested that the 
most efficient initial therapy for 
HGH-deficient children is 0.06 IU/kg 
administered three times a week. No 
significant difference in growth rate 
was noted between the patients in the 
study by Frasier et al and those in a 
study by Tanner et al, who received 
comparable therapy at a 4.9-fold 
increase in dose. 

Oxandrolone has been used’in the 
treatment of children with constitu- 
tional short stature,'*"* Turner’s syn- 
drome,” and Down’s syndrome,'* with 
increases in growth rate being noted 
in most children. The side effects 
from this form of treatment have 
been minimal; however, increases in 
height may be obtained at the expense 
of considerable bone maturation and a 
risk to ultimate adult height. In a 
recent study, children were divided 
into three groups according to bone 
age and cause of hypopituitarism and 


1. Frasier SD, Aceto T Jr, Hayles AB, et al: 
Collaborative study of the effects of human 
growth hormone in growth hormone deficiency: 
IV. Treatment with low doses of human growth 
hormone based on body weight. J Clin Endocri- 
nol Metab 1977;44:22-31. 

2. Kirkland RT, Kirkland JL, Librik L, et al: 
Results of intermittent human growth hormone 
(hGH) therapy in hypopituitary dwarfism. J 
Clin Endocrinol Metab 1973;37:204-211. 

3. Raiti S, Trias E, Levitsky L, et al: Oxandro- 
lone and human growth hormone: Comparison of 
growth-stimulating effects in short children. Am 
J Dis Child 1973;126:597-600. 

4. Wolf CB, Mellinger RC, Morrow LB, et al: 
The effectiveness of oxandrolone in promoting 
linear growth in growth hormone deficient chil- 
dren. Henry Ford Hosp Med J 1973;21:163-167. 

5. Greulich WW, Pyle SI: Radiographic Atlas 
of Skeletal Development of the Hand and Wrist, 
ed 2. Stanford, Calif, Stanford University Press, 
1959. 

6. Aceto T Jr, Frasier SD, Hayles AB, et al: 
Collaborative study of the effects of human 
growth hormone in growth hormone deficiency: 
I. First year of therapy. J Clin Endocrinol Metab 
1972;35:483-496. 

7. Tanner JM, Whitehouse RH: Growth 
response of 26 children with short stature given 
human growth hormone. Br Med J 1967;2:69-75. 

8. Soyka LF, Bode HH, Crawford JD, et al: 
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were randomly treated during succes- 

„Sive six-month periods by the use of 
oxandrolone (0.25 mg/kg/day), soma- 
tropin (2 IU three times a week), or 
both. -Accelerated growth was seen 
during each treatment, and the 
response was not significantly differ- 
ent among groups. No acceleration in 
the ratio of bone age to height age due 
to oxandrolone or somatropin therapy, 
or both, was reported. 

Our study demonstrates that low 
doses of somatropin and oxandrolone 
increase the rate of growth in children 
with HGH deficiency. In addition, we 
also have shown that oxandrolone 
when administered with somatropin 
has an augmenting effect on growth 
rate, when the growth rates of chil- 
dren receiving either oxandrolone or 
somatropin alone are compared. When 
added to somatropin therapy, oxan- 
drolone appears to prevent a waning 
effect during the last six months of 
the first year of treatment. However, 
there still appears to be a decrease in 
growth rate during the last 18 months 
of treatment. Both groups of patients 
had a total growth during the 2% 
years of treatment in excess of that 
reported by Kirkland et al’; however, 
this difference may be explained on 
the basis of the younger age of our 
patient population. 
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lone therapy. Therefore, we caution 
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In conclusion, our study shows that 
the intermittent use of low-dose 
somatropin plus oxandrolone is an 
alternative mode of therapy in chil- 
dren with HGH deficiency. The wan- 
ing effect in growth rate seen in 
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our study. 
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Effect on Growth in Pemoline-Treated 


Children With Attention Deficit Disorder 


Nadav Friedmann, PhD, MD; John Thomas; Raymond Carr, PhD; 
Joycelyn Elders, MD; Irving Ringdahl, MD; Alex Roche, MD, PhD 


è The growth of 22 children with atten- 
tion deficit disorder (ADD) was monitored 
longitudinally for up to four years. Each 
child received at least one year of contin- 
uous, successful pemoline (Cylert) thera- 
py, after which drug “vacations” were 
allowed. The effective dosage of pemoline 
ranged from 56 to 150 mg/day during the 
first year of treatment. Stature and weight 
measurements at six-month intervals 
were matched to those of paired “normal” 
children from the Fels Longitudinal Study. 
Significant deficits were observed for 
mean weight change at six and 12 months 
after baseline, and for mean stature 
change at 12 and 18 months after base- 
line. However, all subsequent six-month 
results up to four years did not differ 
significantly between the two groups. 
These results show a temporary retarda- 
tion in the rate of growth in weight and 
stature with later catch-up growth in chil- 
dren treated with pemoline. 

(Am J Dis Child 1981;135:329-332) 


emoline (Cylert) is a CNS stimu- 

lant with pharmacologic activity 
similar to other known stimulants but 
with minimal sympathomimetic ef- 
fects. The efficacy of pemoline has 
been demonstrated in extensive short- 
term studies during the treatment of 
attention deficit disorder (ADD), 
fermerly referred to as “hyperkinetic 
reaction of childhood.’ Reported side 
effects of the neurostimulant drugs 
include insomnia, anorexia, and sup- 
pression of growth.?" Roche et al’ 
concluded from a review of the litera- 
ture that long-term treatment of chil- 
dren with stimulant medications 
causes only a temporary retardation 
in the rate of growth in weight, with 
little or no effect on growth in stature 
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or on adult weight or stature. Recent- 
ly presented data indicate that treat- 
ment with methylphenidate causes 
permanent growth retardation.* 

The present study was designed to 
determine the long-term effects of 
pemoline, if any, on the growth and 
development of children treated for 
ADD, after at least one year of contin- 
uous treatment. Preliminary results 
through 26 months of treatment have 
been reported.° 


PATIENTS AND METHODS 


Twenty-two white children (21 boys and 
one girl) were diagnosed at the University 
of Arkansas Child Study Center, Little 
Rock, as having ADD without associated 
mental deficiency. At study onset, these 
children ranged in age from 6.5 to 11.8 
years, with a mean age of 8.4 years. Pemo- 


Patient No. 
S 





line treatment was started and each 
patient was examined periodically to eval- 
uate treatment effects, including changes 
in stature and weight. Informed consent 
was obtained from the parents of each 
child participating in the study after the 
nature of the procedures had been fully 
explained. 

A physical examination, medical history, 
and laboratory tests were performed on 
each patient prior to the study to exclude 
any individual with significant organic dis- 
ease. Physical examinations, including 
weight and stature measurements and 
assessment of secondary sex characteris- 
tics, were repeated at six-month inter- 
vals. 

Stature was measured with a vertically 
mounted wall ruler. The child’s heels (with- 
out shoes), buttocks, and occiput were posi- 
tioned firmly against the ruler with eyes 
horizontal and in approximately the same 
plane as the external auditory canals. A 








> 


8 


Months in Study 


Fig 1.—Length of each bar represents duration of follow-up for given patient, while solid 
portion of bar indicates periods of continuous pemoline treatment. Upper portion of 
figure, above broken line, concerns 13 patients observed for four years, while lower 
portion indicates length of follow-up for nine patients who left study prior to completing 
four years. (Those patients who did not complete one year of continuous pemoline 
treatment are not included in analysis and, therefore, their numbers are omitted.) In 
addition, match was not available for two nonwhite patients and, therefore, their data 


were not included. 
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: and Matched-by-Pairs Children From Fels Institute Growth Study 


Pemoline-Treated Group Fels Institute Group Weight Change 
z ; Difference} 
Mean Baseline Mean (Pemoline — Fels) 
Weight Mean Weicht 
Change, Weight, Change, Mean, SD, 


Baseline 
Mean 
Time Weight, 


Mean 
Weight, 


Mean 
Weight, 


Period, mo k kg* kg kgf kg* kg kgt kg kg 





*Calculated for sample examined at each time period, and therefore varying with changes in number. 





= EEE = 
Se AP EA ELAI TI eS Oe 


-gF 





tChange from baseline value. 


Significantly (P < .05) different from Fels Institute Group. 


a———a Pemoline-Treated Group 


e——— ® Fels Group 


Mean Weight, kg 


0 6 12 18 


right-angle triangle was placed firmly on 
the head at right angles to the ruler; stat- 
ure was recorded to the nearest millimeter 
after a satisfactory position was estab- 
lished. Weights were recorded to the near- 
est 0.11 kg at each visit on the same scale, 
which was calibrated prior to each use. 
Each patient wore only lightweight cloth- 
ing, without shoes, to maintain consistency. 

Pemoline was administered at a starting 
dose of 37.5 mg/day, which was initally 
increased every four to seven days by 
18.75-mg increments, when indicated, to a 
maximum dosage of 150 mg/day. The 
dosage was increased until a satisfactory 
effect on patient behavior was demonstra- 
ble with modified versions of the Conners 
parent and teacher rating scales." The 
dose ranged from 56 to 150 mg/day during 
the first year. Transient insomnia and/or 
anorexia were reported as side effects in 
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Time Period, mo 


Fig 2.—Mean weight in pemoline-treated children and matched control subjects. 


all patients except one during the first 
year of treatment. All study patients 
included in the analysis received an effec- 
tive treatment dose of pemoline for at least 
12 consecutive months. Data were not ana- 
lyzed for three other patients who were 
terminated from the study prior to 12 
months for reasons not related to growth. 
Patients 16 and 20 were initially treated 
for 357 and 340 days, respectively; patient 
16 was not treated further, while patient 20 
later received continuous treatment for 360 
days. At the end of the first year, some 
patients were given drug “vacations” for 
varied intervals (Fig 1). 


PATIENT MATCHING 


The growth of the pemoline-treated 
patients was compared with that of 
selected normal participants in the Fels 
Longitudinal Study with whom they were 


matched individually for age, sex, stature, 
and weight at entry into study. The Fels 
Longitudinal Study included 822 partici- 
pants enrolled at birth; at that time, their 
parents, who were generally of middle 
socioeconomic status, were living in south- 
western Ohio.’* These participants were 
born between 1929 and 1973, but there are 
no secular trends in these data for stature, 
weight, or skeletal maturity." This is an 
appropriate choice of comparative serial 
data because the total Fels population is 
very close in growth status to nationally 
representative samples of the US popula- 
tion.'** 

A matching pair technique was used to 
compare the growth ofethese two groups. 
This approach is statistically sensitive 
because it reduces the intergroup variabili- 
ty; consequently, it is likely to demonstrate 
any real differences that are present. To 
accomplish the matching, baseline data 
recorded at the initial examinations of the 
pemoline-treated patients were ordered by 
chronologic age and, within age groups, by 
stature. ° 

Percentiles were calculated for the stat- 
ures and weights of these children using 
National Center for Health Statistics 
(NCHS) reference data.™** A computer file 
was then created that grouped the serial 
data for each patient. Another file was 
constructed that included the serial stat- 
ures and weights of all participants in the 
Fels Longitudinal Study who had complete 
data for the visits scheduled each six 
months from 7 to 15 years for boys and 6 to 
15 years for girls; these data were ordered 
sequentially for each participant. In anoth- 
er file, these Fels data were ordered by 
stature for each sex within six-month age 
groups, and percentiles were listed for 
stature and weight using NCHS reference 
data. 

The matching was performed manually 
by two independent observers who had 
access to the baseline data for the pemo- 
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129.8 
3 i 130.7 
30 18 131.3 
36 18 131.3 
42 13 130.6 
48 13 130.6 








*Calculated for sample examined at each time period, and therefore varying with changes in number. 


tChange from baseline value. 
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and Matched-by-Pairs Children From Fels Institute Growth Study 


Ditferencet 
Baseline Mean Baseline Mean (Pemoline —Fels) 
Mean Mean Stature Mean Mean Stature a 
Time Stature, Stature, Change, Stature, Stature, Change, Mean, SD, 
Period, mo No. cm* cm cmt cm* » cmt cm cm 











132. 2 

134.8f 4. T 130. F 
136.7} 6.9} 129.7 
141.2 10.5 130.6 
144.6 13.3 131.2 
146.9 15.5 131.2 
149.7 19.1 130.3 
152.3 217 130.3 


{Significantly (P < .05) different from Fels Institute Group. 


line-treated patients and the file of Fels 
data in which values were ordered within 
age groups only. Each pemoline-treated 
patient was matched with a Fels partici- 
pant selected from among those of the 
same sex who had serial data for all the 
six-month visits. The match was made 
primarily on the basis of stature at the 
first examination for the pemoline-treated 
patient and at the nearest age to this for 
the Fels participants. Usually several Fels 
participants were almost equally good 
choices; the selection between these partic- 
ipants was based on weight. In all cases, an 
almost exact match for stature and a close 
match for weight were made. The data 
from any Fels parttcipant were used only 
once in the formation of a matched pair. 
The data for two nonwhite patients were 
excluded because matching data were not 
available. 

The matched pairs (each including a 
pemoline-treated patient and a Fels partic- 
ipant) were compared at successive six- 
month intervals from the time the pemo- 
line-treated patients were screened for the 
study. The significances of the difference 
between the mean values and of the mean 
differences from baseline (initial screen- 
ing) for weights and statures between the 
two groups were calculated using paired t 
tests. The analyses for both weight and 
stature were based on pairs of children 
examined at each interval. Consequently, 
the sample size differs with interval, as 
does the baseline value. 


RESULTS 
Weight 


The baseline mean weight for the 22 
pemoline-treated patients was 28.5 
kg, as compared with 28.3 kg for the 
Fels matched pairs. An initial weight 
loss in all the pemoline-treated pa- 
tients was evident about six weeks 
after the initiation of treatment. At 
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a2—ase Pemoline-lreated Group 


©—— * Fels Group 


Mean Stature, cm 
a 





0 6 12 18 











24 30 36 42 48 


Time Period, mo 
Fig 3.—Mean stature in pemoline-treated children and matched control subjects. 


the six-month examination, all the 
pemoline-treated patients except one 
had regained the lost weight and 
exceeded their baseline weights. Af- 
ter 12 months, there was < normal 
pattern of increments in weight 
through the 48-month examination. 
Table 1 shows the growth in weight 
of the pemoline-treated children and 
matched children from the Fels Lon- 
gitudinal Study. The pemoline-treated 
patients had a significantly smaller 
increase in weight from baseline val- 
ues than the Fels group at six 
(P = .013) and 12 (P = .001) months 
after the initiation of treatment. 
However, at each subsequent six- 
month examination through 48 
months, there was no signi‘icant dif- 
ference between the groups in mean 
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weight change, nor was a trend appar- 
ent. Figure 2 shows the slight retarda- 
tion in the pemoline-treated group 
soon after the initiation of treatment 
and their later catch-up growth. 


Stature 


The baseline mean stature for the 
22 pemoline-treated patients was 
130.8 cm, compared with 130.7 em for 
the matched Fels participants (Table 
2). The mean stature was significantly 
smaller in the pemoline-treated group 
than in the Fels group at the 12- 
month (P< .001) and 18-month 
(P = .040) examinations. The mean 
month increase in stature was signifi- 
cantly less in the pemoline-treated 
group than in the Fels group at 12 
(P < .001) and 18 (P = .011) months 
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all subsequent six-month examina- 


“tions, through 48 months, the corre- 


sponding differences are not signifi- 
cant, nor is there a consistent trend. 
In fact, as shown in Table 2, the 
differences in mean stature are less 
than 0.5 cm at each examination after 
18 months. Figure 3 shows that the 
mean statures of the two groups are 
virtually identical from 24 to 48 
months. 


COMMENT 


This article presents data from 22 
children with ADD, treated contin- 
uously with pemoline for one or more 
years, after which drug vacations 
were allowed. Changes in weight and 
stature in these children were com- 
pared with those in normal children 
using a matched-pair technique that 
utilized serial data from the Fels Lon- 
gitudinal Study. These comparisons 
were made for baseline data and for 
data recorded at six-month intervals 
for up to four years from the initia- 
tion of treatment. 

The two groups of children were 
closely matched at baseline. The 
pemoline-treated children had a sig- 
nificantly smaller mean increment in 
weight than their Fels counterparts 
up to the 12-month examination 
(P = .013 at six months; P = .001 at 12 
months). Howevef, the rate of weight 
gain of the pemoline-treated patients 
was higher than that of the control 
children for the remainder of the 
study. After 12 months, there were no 
significant differences in weight be- 
tween the treated and control groups. 
The slow increase in weight in the 
pemoline-treated patients during the 
first year, when treatment was con- 
tinuous, may have been caused by 
anorexia. It was associated with a 
weight loss during the first six weeks 
of treatment in all except one patient. 
The observed effects on growth in 
weight are consistent with findings 
from other long-term studies.'®" Af- 
ter four years of treatment, the mean 
weight for the 13 pemoline-treated 
patients remaining in the study was 
1.1 kg greater than that of their 
matched pairs. This difference is not 
significant statistically, and few 
would consider it to have health- 
related significance. 

There were no significant differ- 
ences in stature between the treated 
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the inception of treatment; this is in 
agreement with an earlier report.” 
However, there are significant differ- 
ences between these groups for 
growth in stature for 12-month 
(P < .001) and 18-month (P = .011) 
periods after initiation of treatment. 
The retardation of growth in stature 
soon after the commencement of 
treatment may be the result of a 
direct effect on cartilage.’ No statis- 
tically significant differences in the 
mean statures of the two groups were 
present beyond 18 months; in fact, the 
differences between the means did 
not exceed 0.4 em. The difference in 
mean stature between the 13 patients 
completing four years in the study 
and their matched Fels participants 
was only 0.1 cm. 

Dickinson et al, reporting data 
from many of the children included in 
the present study, concluded that 
those children with drug vacations 
during the second year of treatment 
grew more rapidly in stature than 
those treated continuously. However, 
even children treated continuously 
grew more in stature during the sec- 
ond year of treatment than the first, 
indicating that a tolerance to the ini- 
tial effect on growth may develop.’ 


CONCLUSIONS 


The present results show that con- 
tinuous pemoline treatment for at 
least one year may reduce growth in 
weight and stature for up to 12 and 18 
months, respectively, after the com- 
mencement of treatment. However, 
measurements of weight and stature 
at subsequent six-month intervals 
show no significant differences in 
growth between  pemoline-treated 
children and the matched normal chil- 
dren from the Fels Longitudinal 
Study. Anorexia and insomnia were 
reported during the initial period of 
treatment with pemoline. However, 
these side effects were transient and 
probably do not fully account for the 
growth retardation during the first 
year. The data after the first year 
show that the pemoline-treated pa- 
tients caught up in growth and then 
grew at rates similar to the normal 
children. It should be noted that the 
present results were obtained in a 
clinical setting in which optimal doses 
of pemoline were administered to chil- 
dren with ADD and drug vacations 


cal judgment. Consequently, the find- 
ings should be applicable to the gener- 
al use of this drug for the treatment of 
children with ADD. 


Frank Demma, MD, David Sperzel, MD, Lacoe 
Alltop, MSPH, and Jeanette McGrew assisted in 
collecting, analyzing, and reviewing the data. 
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Effect of Pemoline on Growth—Friedmann et al 


Somatic Growth Failure 


in Infants Related to Artifact 


Grace E. Holmes, MD; Khatab M. Hassanein, PhD; Herbert C. Miller, MD 


è Growth failure in infants may be diag- 
nosed erroneously because of artifact, 
error, or both. Assuming that all full-term 
infants have the same gestational age 
creates an artifact that is confounded 
further by errors in measurement of birth 
length. Crown-heel lengths of 77 white 
full-term newborns born at the University 
of Kansas Medical Center, Kansas City, 
were plotted on standard National Center 
for Health Statistics postnatal growth 
chart percentiles appropriate for sex, both 
with and without regard for gestational 
age. By the end of the first postnatal year, 
significantly fewer downward shifts in the 
growth curves occurred when fetal age 
was considered in the location of birth 
percentiles, according to tables by Miller 
and Merritt. To avoid confusion in inter- 
pretation of downward shifts in infants’ 
growth patterns, we recommend that 
accurate crown-heel lengths be obtained 
at birth and plotted according to gesta- 
tional age whenever possible. 

(Am J Dis Child*1981;135:333-335) 


tandard postnatal growth charts 
assume that all full-term infants 

are of the same gestational age at 
birth. This assumption creates an arti- 
fact that can interfere with the proper 
evaluation of somatic growth during 
the postnatal period and early infan- 
cy. The artifact occurs because of the 
practice of locating percentiles of 
body weights, lengths, and head cir- 
cumferences for newborn full-term 
infants without regard for gestational 
age. For example, a white full-term 
boy who has a crown-heel length of 50 
em at birth is slightly under the 50th 
percentile for length on a standard 
chart for males provided by the 
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National Center for Health Statistics 
(NCHS).' According to tables pub- 
lished by Miller and Merritt,? the baby 
would be at the fifth percentile if he 
had a gestational age of 41 completed 
weeks, but at the 50th percentile if he 
had a gestational age of 37 completed 
weeks. Figure 1 portrays a compari- 
son of the percentile distribution of 
birth-length measurements of boys 
from these two sources. Hill considers 
accurate placement of birth measure- 
ments on appropriate growth charts 
to be critical to any interpretation of 
data on subsequent growth.’ 

In the present study (using height 
rather than weight as a more stable 
indicator of somatic growth), we 
sought answers to two questions. 
First, to what extent was there agree- 
ment at birth between percentiles of 
crown-heel length of full-term infants 
when plotted both with and without 
regard to their gestational ages on a 
standard postnatal growth chart? Sec- 
ond, how frequently were differences 
observed in crown-heel length of full- 
term infants by the end of the first 
postnatal year when their body 
lengths were plotted at birth both 
with and without regard to their ges- 
tational ages? 


SUBJECTS AND METHODS 


Seventy-seven single, white, full-term 
infants were selected for study. They were 
born at the University of Kansas Medical 
Center, Kansas City, between 1972 and 
1975 and were measured at birth by one of 
us (H.C.M.). None of the infants had recog- 
nizable congenital malformations, syn- 
dromes, or intrauterine infections. They 
were selected because they had a wide 
range of crown-heel lengths at birth for 
their sex and gestational ages, as deter- 
mined from tables for normally grown 
fetuses in the report by Miller and Mer- 
ritt.” Gestational age was determined by 
calculation from the mother’s menstrual 
history and by estimation using the erite- 
ria of Dubowitz et al.‘ If after use of these 


and Error 


two methods gestational age was still in 
question, the child was not included in the 
study. 

Of the 77 infants, 11 were long at birth 
for their sex and gestational ages (> 90th 
percentile and average ponderal indices). 
The ponderal index used was based on 
Rohrer’s formula®: weight in g + length in 
em’ X 100. Fourteen infants had short 
crown-heel lengths at birth (< 5th percen- 
tile and average ponderal indices); 52 
infants had crown-heel lengths at birth 
ranging between the tenth to the 90th 
percentiles with either high, average, or 
low ponderal indices. The percentile crown- 
heel length of each infant was plotted at 
birth by two methods: method A used an 
NCHS growth chart appropriate for sex, 
without regard to gestational age; method 
B took sex and gestational age into account 
using Tables 4-2 and 4-3 prepared by Miller 
and Merritt.’ 

Subsequent measurements of crown-heel 
length of each infant during the first year 
of life were made in the pediatric outpa- 
tient clinic at the Urfiversity of Kansas 
Medical Center by trained personnel, and 
were plotted on each infant’s NCHS 
growth chart. Statistical comparisons were 
made between infants according to the 
type of postnatal growth curve that was 
observed both with and without taking 
fetal age into account when plotting body 
lengths at birth. 


RESULTS 


Agreement between the two meth- 
ods of plotting percentiles of crown- 
heel length at birth was accepted if 
the percentiles plotted for each infant 
differed by ten percentiles or less. 
Agreement at birth was observed in 
23 of 77 infants (30%), including all 11 
tall infants, five of 52 infants with 
body lengths between tenth and 90th 
percentiles, and seven of the 14 short 
infants. 

At the end of the first postnatal 
year, a shift of less than five percen- 
tiles of body length from the birth 
percentile was considered no change. 
At the end of the first postnatal year, 
seven children showed no shift from 
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Fig 1.—Percentile distribution of crown-heel lengths plotting data on 
newborn white boys from tables by Miller and Merritt? against smoothed 
percentiles of recumbent length of newborn boys from tables by 
National Center for Health Statistics and Fels Research Institute.’ 


Table 1.—Growth Performance by 1 Year of Age 


No Shift* 
infant Group, 
No. of Subjects 


Percentile Shifts 


Tall, 11 1 1 0 


Average, 52 
Short, 14 
Total, 77 


41 23 
0 





*No shift was defined as a change of +4 percentiles or less from birth percentiles at end of the first 


year of life. 


+A indicates the National Center for Health Statistics’ method of plotting of birth measurement, 


which does not take into account fetal age. 


İB indicates the system of plotting of birth measurement used by Miller and Merritt, which takes 


into account fetal age. 


the birth percentile when birth per- 
centile was plotted by method A, and 
13 children when plotted by method B 
(Table 1). Thirty-one infants plotted 
by method B and 15 plotted by method 
A had upward shifts by the end of the 
first year of five to ten percentiles or 
more; 15 of the 31 method-B infants 
and nine of the 15 method-A infants 
shifted upward by 25 percentiles or 
more. None of the tall babies showed 
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upward shifts. 

As given in Table 1, downward 
shifts occurred among ten of 11 
infants who were tall at birth, irre- 
spective of the method used in plot- 
ting percentiles of length at birth. The 
number of infants with downward 
shifts was much greater when gesta- 
tional age was disregarded (55 of 77 
infants) than when gestational age 
was taken into account (83 of 77 


sestaeeeee: Method A 
—— — — Method B 





3 6 9 12 
Age (months) 


Fig 2.—Growth curves of white full-term male infant shows 
downward shift of more than 25 percentiles at 1 year of age 
when birth length was plotted without regard to fetal age 
(A), and no shift when birth length was plotted according to 
fetal age (B). 


infants). Downward shifts were stud- 
ied at three levels. Of the 55 infants 
whose growth rates declined five to 
ten percentiles at 1 year of age, all 
showed declines when birth crown- 
heel length was plotted by method A, 
but only 33 showed declines when 
length was plotted by method B (a 
difference of 22); of the 51 infants 
whose growth rates declined 11 to 24 
percentiles, all showed declines when 
plotted by method A, but only 27 by 
method B (difference, 24); and of the 
38 infants whose growth rates de- 
clined 25 percentiles or more, 37 
showed declines when plotted by 
method A, but only 14 by method B 
(difference, 23). The significance of 
these differences at each level was 
determined by McNemar’s test,° using 
2 x 2 tables (Table 2). At each of the 
three levels of decline, the difference 
is highly significant (P < .0005). In- 
fants whose body lengths at birth 
were between the tenth and 90th per- 
centiles showed the same significant 
differences as observed in the total 
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Table 2.—Growth Curve Declines Among 77 Infants at End of First Postnatal Year 


5-10 Percentiles* 
Method Ai 


No 
Decline Decline 
Method B§ 

No decline 


Decline 


11-24 Percentiles} 


> 25 Percentiles} 
Method Ait 


ne 
o 


Method At 


No No 
Decline 


Decline Decline Decline 





*Numbers indicate number of infants. P < .0001, calculated according to McNemar'’s test 
tNumbers indicate number of infants. P < .0005, calculated according to McNemar’s test. 
{Method A indicates the National Center for Health Statistics method’ of plotting birth measure- 


ment, without regard to gestational age. 


§Method B indicates Miller and Merritt? method of plotting birth measurements, taking gestational 


age into account. 


group. Except for short babies with 
the least amount of decline (P < .05), 
significant differences were not ob- 
served among the short or tall infants, 
a finding that was unrelated to the 
small sizes of these groups. 

All of the 38 infants with the largest 
declines in their growth curves (25 
percentiles or more by end of the first 
year) showed declines of ten percen- 
tiles or more by six months of age; 30 
of the 38 infants (81%) had shown 
declines of 10 percentiles or more by 
the age of 3 months. An example of 
one infant boy’s growth curve plotted 
according to both methods is shown in 
Fig 2. 


COMMENT 


Evidence was reviewed in a recent 
publication by Miller and Merritt, 
which suggested that growth in body 
length seemed to follow, in general, a 
continuum that began early in fetal 
life and lasted through infancy and 
possibly through early childhood.? The 
evidence on growth in utero is based 
oh work by Sabbagha et al’ reporting 
serial ultrasonic measurements of 
fetal biparietal diameters (BPD) in 
the last two trimesters. Fetuses with 
small BPDs tended .to be short in 
crown-heel length at birth, whereas 
those with large BPDs tended to be 
tall at birth. Also included were 
studies by Garn and Shaw,’ who con- 
sidered body length and weight at 
birth to be the two most important 
determinants of postnatal growth in 
normal infants during the first seven 
years of life. Holmes et al,’ in a study 
of children with different fetal 
growth patterns at birth, showed that 
by 2 years of age short, full-term 
newborns tended to remain short and 
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those who were tall tended to remain 
tall through this period of relatively 
rapid growth in body length. Investi- 
gations by Cruise? revealed that 
mean measurements of atzained 
growth were still small at 3 years of 
age among full-term infants who were 
small at birth by weight standards. Of 
similar babies followed by Fitzhar- 
dinge and Steven,'' almost half of 
such infants were at or below the third 
percentile for height at age 4 years. 
Smith and colleagues presented a di- 
vergent view.'? They observed that 
two thirds of 90 normally grown, full- 
term infants exhibited either upward 
or downward shifts in growth in 
height in the first two years of life 
that amounted to one or more percen- 
tile lines (8rd, 10th, 25th, 75th, 90th, 
and 97th percentiles). They cid not 
allow for fetal age in plotting crown- 
heel lengths at birth. It would be of 
interest to learn whether or not fewer 
shifts would have been observed had 
they plotted birth lengths according to 
fetal age. 

Many factors affect growth in body 
length during the fetal period, includ- 
ing fetal age, sex, race, maternal 
height, a number of fetal growth- 
retarding factors, and some fetal 
growth-stimulating factors. Fetal age 
is the most important single factor 
affecting fetal body length. Crown- 
heel length obtained at birth should be 
plotted on postnatal growth charts in 
accordance with fetal age whenever 
the latter can be determined with 
reasonable reliability. 

Investigators seem to be concerned 
with accuracy and technique in the 
measurement of crown-heel lengths of 
infants. This concern is reflected in a 
recent publication of the Department 


of Health, Education, and Welfare, 
which states, “Measurement of length 
is difficult and should not be 
attempted unless satisfactory equip- 
ment and two trained examiners are 
available. In many instances, it will 
not be practical to measure length 
routinely.”'* However, simple, reliable 
methods for measurement of crown- 
heel length at birth have been de- 
scribed.’ Because accurate measure- 
ment of body length of a newborn 
assumes great importance in evalua- 
tion of subsequent growth, we see no 
reason why measurements of crown- 
heel length should not be made rou- 
tinely at birth when proper care, 
patience, and reliable methods are 
used. 


This investigation was supported in part by a 
grant from Mead Johnson Co. 
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Actinomycosis 


A Cause of Pulmonary and Mediastinal Mass Lesions in Children 


Stanley M. Spinola, MD; R. Alan Bell, MD; Frederick W. Henderson, MD 


èe Two patients with intrathoracic acti- 
nomycosis were examined. One child was 
asymptomatic and had a slowly expand- 
ing lesion in the left upper lobe. The other 
child had a chronic illness with back pain, 
weight loss, amenorrhea, and a posterior 
mediastinal mass. Establishing the cause 
of these lesions and making the distinc- 
tion between a neoplastic process and 
infection were particularly difficult in both 
cases. Intrathoracic actinomycosis 
should be considered in the differential 
diagnosis of pulmonary and mediastinal 
mass lesions. 

(Am J Dis Child 1981;135:336-339) 


ctinomycosis is an uncommon dis- 
ease in children. Most cases are 
cervicofacial infections; intrathoracic 
actinomycosis is rare.’ In 1931, Figi 
and Cutts' reported 14 cases of child- 
hood actinomycosis; these cases repre- 
sented less than 3% of the 450 patients 
with this infection seen at the Mayo 
Clinic. Ten cases were primarily cervi- 
cofacial and four were primarily 
abdominal. Three children secondarily 
experienced pulmonary infection by 
direct extension from primary sites of 
involvement. A British epidemiologic 
survey for the years 1971 and 1972 
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recorded 67 cases of actinomycosis; 
only six pediatric cases were described 
and none had intrathoracic involve- 
ment.? Moses et al’ reported one case 
of pulmonary actinomycosis in a child 
who had a painful mass on her back, 
while Thompson and Carty‘ described 
the roentgenographic features of 
pulmonary actinomycosis in three 
children. 

During the past six years, two chil- 
dren were seen at the North Carolina 
Memorial Hospital, Chapel Hill, for 
evaluation of pulmonary and medias- 
tinal masses that were shown to be 
actinomycosis infections. In both 
cases, malignancy was the suspected 
diagnosis. The clinical manifestations 
in the patients varied greatly. One 
child was severely ill, with extensive 
regional spread of infection across 
tissue planes, while the other was 
asymptomatic, with a large pulmo- 
nary mass. We describe our patients 
to remind clinicians to consider this 
infection in the differential diagnosis 
of pulmonary and mediastinal 
masses. 


REPORT OF CASES 


Case 1.—A 17-year-old girl was referred 
for evaluation of a posterior mediastinal 
mass and pulmonary infiltrates. She had 
been well until eight months previously, 
when she experienced back pain over the 
upper thoracic vertebrae. Approximately 
five months prior to admission, she experi- 


enced amenorrhea and became anorectic. A 
17-kg weight loss had occurred at that 
time. She subsequently experienced pleu- 
ritic chest pain, a nonproductive cough, and 
hoarseness. 

She was admitted to her local hospital, 
where daily temperature deviations to 39.5 
°C were recorded. A chest roentgenogram 
demonstrated a posterior mediastinal mass 
with bilateral upper-lobe infiltrates (Fig 
1). Tomograms of the thoracic spine 
showed bilateral paraspinal masses and 
sclerotic lesions of the vertebral bodies of 
T-3 and T-4 with normal disk spaces. She 
was referred with the presumptive diagno- 
sis of lymphoma. 

Pertinent physical findings included 
marked cachexia, fever, an anterior nasal 
septal perforation, numerous carious teeth, 
pain on movement of the neck and thoracic 
spine, bilateral pleural friction rubs, ard 
generalized lymphadenopathy. 

Admission laboratory values included a 
hematocrit reading of 25%, a hemoglobin 
level of 7.8 g/dL, and a WBC count of 
16,500/cu mm with 83% neutrophils, 10% 
lymphocytes, 4% monocytes, and 3% eosino- 
phils. Urinalysis showed normal findings 
and a VDRL test for syphilis was nonreac- 
tive. A PPD skin test (5 TU) and histoplas- 
min skin test were negative; the Monilia 
control was positive. The total serum pro- 
tein level was 8.4 g/dL; albumin, 2.8 g/dL; 
IgG, 2,544 mg/dL; IgA, 421 mg/dL; and 
IgM, 145 mg/dL. A bone scan showed 
remodeling of thoracic vertebrae T-2 
through T-8 with increased uptake of 
radionuclide in the ribs, mandible, and 
maxilla. 

A bone marrow aspirate showed 5% to 
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Fig 1.—Posteroanterior (left) and lateral (right) chest roentgeno- 
grams of patient 1. There was bilateral posterior mediastinal 
widening and mild inhomogeneous paramediastinal pulmonary 
infiltrates. 








Fig 2.—Left and right, Sequential posteroanterior chest roentgenograms of patient 2 (ten-month interval between 
examinations). There was left perihilar infiltrate that progressed to extensive alveolar consolidation of left upper lobe. 
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10% plasma cells and myeloid hyperplasia 
without tumor cells. A right axillary node 
biopsy specimen and a percutaneous needle 
biopsy specimen of the mediastinal mass 
were not diagnostic. On the 15th hospital 
day, open biopsies of the right lung and 
mediastinal mass were performed and sul- 
fur granules were seen on frozen section of 
the specimens. A branching Gram-positive 
rod was seen on smear, and Actinomyces 
israeli, Actinobacillus actinomycetem- 


comitans, Eubacterium sp, and Bacte- 


roides corrodens grew from cultures. 

The patient was treated with 10 million 
units of penicillin G potassium intrave- 
nously (IV) daily for one month, and her 
carious teeth were extracted. After four 
days of treatment, she became afebrile and 
regained her appetite, and her back pain 
subsided. She was discharged to receive 4.8 
million units of oral penicillin V daily. 
Three months later, she was asymptomatic 
and had gained 10 kg. Serial chest roent- 
genograms showed gradual resolution of 
the mediastinal mass. Her antibiotic thera- 
py will be continued for one year. 

Case 2.—An 11-year-old boy was referred 
for evaluation of a left upper-lobe mass. At 
11 months of age, he had had cervical 
adenitis caused by an atypical mycobacte- 
rium; he was treated by excision of the 
involved lymph node. When he was 10 
years old, a left perihilar mass was 
detected on a chest roentgenogram (Fig 2, 
left). During a ten-month period, the mass 
enlarged in spite of*treatment with tetra- 
cycline hydrochloride, isoniazid, and p-ami- 
nosalicylic acid, although he remained 
asymptomatic. 

On admission, he was a well-developed, 
well-nourished boy. His temperature was 
37.2 °C, and physical examination findings 
were normal. Admission laboratory data 
included a hematocrit reading of 36.5%, a 
hemoglobin level of 12.3 g/dL, and a WBC 
count of 11,300/cu mm, with a normal 
differential cell count. The Westergren 
ESR was 52 mm/hr. A chest roentgeno- 
gram showed a consolidated mass lesion in 
the left upper lobe (Fig 2, right). Tomo- 
grams failed to demonstrate calcifications 
or cavitary lesions. 

During the hospitalization, he remained 
afebrile and looked well. He underwent 
bronchoscopy twice; each time, brush biop- 
sy specimens yielded normal respiratory 
flora with negative cultures for acid-fast 
bacilli and fungi. A parasternal thoracoto- 
my was performed; a firm, hard mass 
adherent to the second and third ribs was 
found. A biopsy specimen showed acute 
and chronic nonspecific inflammation and 
granulation tissue; aerobic, anaerobic, my- 
cobacterial, and fungal cultures were nega- 
tive. An elective left upper-lobe lobectomy 
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was performed. Microscopic examination 
of the exeéised mass disclosed multiple 


= abscesses containing Gram-positive, acid 


alcohol-negative, filamentous branching 
rods identified histologically as Actino- 
myces; unfortunately, no cultures were 
obtained. 

The patient was treated for six weeks 
with IV penicillin G potassium and was 
discharged to receive 500 mg of penicillin V 
orally four times a day for three months. 
He has been observed for six years and has 
been asymptomatic; physical examination 
findings are normal. Chest x-ray films and 
pulmonary function tests have shown find- 
ings consistent with lung resection. 


COMMENT 


Actinomycosis is usually not in- 
cluded in the differential diagnosis of 
mediastinal and pulmonary masses in 
children.*-? As demonstrated by our 
cases, actinomycosis should be consid- 
ered whenever there is a slowly pro- 
gressive pulmonary or mediastinal 
mass accompanied by symptoms, 
signs, and laboratory evidence of 
chronic infection and persistent anti- 
genic stimulation. 

Of the four species of Actinomyces 
capable of producing infections in 
man, A israeli is the primary patho- 
gen. Actinomyces israelii is a normal 
saprophyte of the oral cavity and 
nasopharynx and can be cultured from 
carious teeth, periodontal tissue, ton- 
sillar crypts, and the paranasal si- 
nuses.: Pulmonary actinomycosis is 
thought to be caused by aspiration of 
infected oral secretions; mediastinal 
involvement probably is the result of 
direct extension from the lungs or 
may result from spread via lymphatic 
channels connecting the mediastinum 
and oral pharynx.’ Although neither 
of our patients had a history of dental 
trauma or aspiration, one had severe 
dental caries that probably served as 
the source of her infection. In retro- 
spect, her bone scan, which showed 
increased uptake in her maxilla and 
mandible, might be considered a clue 
to the diagnosis of actinomycosis. 

The nature course of thoracic acti- 
nomycosis was described in detail by 
Bates and Cruickshank.® Of their 85 
patients, 67% had primary pulmonary 
disease and 7% had primary mediasti- 
nal involvement. Male patients out- 
numbered female patients three to 


one, which agrees with other series 
that include all types of actinomyco- 
sis.2'°" Children between the ages of 
3 and 20 years accounted for 27% of 
the cases. This was thought to be 
secondary to the prevalence of dental 
caries in this age group. The most 
common symptoms were pleuritic 
pain, cough, fever, sputum production, 
and weight loss. Retrosternal and 
back pain occurred with mediastinal 
involvement. Many patients mani- 
fested draining chest wall sinuses, 
which was the only reliable diagnostic 
sign. Those patients who received ade- 
quate antimicrobial therapy had an 
85% survival, while those who did not 
had a 15% survival. 

More recent studies in adults and 
children indicate that the incidence 
and clinical picture of thoracic actino- 
mycosis are changing. Only 3% of all 
cases reported in Great Britain from 
1970 through 1973 were thoracic.”? 
The classic manifestation of pulmo- 
nary infiltrates and draining chest 
wall sinuses is declining and in three 
small series totaled less than 20%.'*-"* 
Although actinomycosis commonly 
spreads by direet extension, recent 
reports- also stress that pulmonary 
actinomycosis may spread hematoge- 
nously in as many as 40% of cases. 
This observation was confirmed in a 
pathologic study of 181 subjects that 
showed that 18% of those with pri- 
mary pulmonary actinomycosis had 
distant metastases, involving the 
brain, viscera, and skin in various 
combinations.'® s 

The early roentgenographic mani- 
festations of actinomycosis include 
patchy pulmonary infiltrates, and cav- 
itary or mass lesions. Wavy periosti- 
tis of ribs, mottling of the vertebral 
bodies, and extension across tissue 
planes occur as the disease pro- 
gresses.* One of our patients had ver- 
tebral involvement with normal disk 
spaces. Although this is said to be a 
roentgenographic characteristic of 
malignancy and not infection,'* Cope’? 
described it as a typical finding of 
vertebral actinomycosis. 

The diagnosis of actinomycosis is 
made by culturing the organism from 
tissue obtained at biopsy. Sulfur gran- 
ules, once thought to be pathogno- 
monic of actinomycosis, have been 
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found in infections caused by Nocar- 
dia, Staphylococcus, coccidioidomyco- 
sis, and Aspergillus.''* Cultures of 
infected material frequently yield a 
mixture of organisms, especially 
anaerobic streptococci and a Gram- 
negative rod A actinomycetemcomi- 
tans. Holms” proposed that this aero- 
bic bacillus lowers the redox potential 
of the tissue and thus promotes the 
growth of Actinomyces. Therefore, 
actinomycosis is truly a mixed aero- 
bic-anaerobic infection, as demon- 
strated in case 1. 

~ The drug of choice for treatment of 
pulmonary actinomycosis is penicillin. 
A recommended treatment schedule is 
12 to 18 months of 2 to 5 million units 
of oral penicillin daily and should be 
tailored to each clinical situation.” 
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However, no regimen has been evalu- 
ated by a controlled clinical,triail. The, 
apparent requirement for high dosage 
and long duration of therapy may be 
the result of the organism férming 
microcolonies in tissues that are less 
susceptible to the drug than are indi- 
vidual organisms.’ The drug must also 
diffuse into fibrotic, necrotic, avascu- 
lar tissue. For patients allergic to 
penicillin, tetracycline, lincomycin, 
erythromycin, and clindamycin can be 
substituted.™- Surgical excision of 
infected material can be an important 
adjunct to therapy and has been 
shown to be curative in some eases.*° 
The patients described serve as a 
reminder that actinomycosis should be 
considered in the differential diagno- 
sis of pulmonary and mediastinal 
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involvement. Laboratory evidence of a 
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suggest the diagnosis of an infectious 
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diagnosis and prompt institution of 
antimicrobial therapy can dramatical- 
ly change the course of the disease. 
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Word Omitted.—In the article entitled “Comparative Toxicities of Methicillin and 
Nafcillin,” published in the January JOURNAL (1981;135:52-55), the word “not” was 


inadvertently omitted from the second to last line of the abstract. The sentence should 
have read, “It is concluded that methicillin and nafcillin have comparable clinical efficacy 
and adverse effects, with the exception that definitive urologic toxic effect has not been 
observed with nafcillin therapy.” 
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Induced Lactation 


A Study of Adoptive Nursing by 240 Women 


Kathleen G. Auerbach, PhD, Jimmie Lynne Avery 


è Induced lactation is breast-feeding 
without prior pregnancy. Preparation in- 
cludes breast and nipple stimulation, sup- 
plementing the maternal diet, and occa- 
sional use of hormones. Infants younger 
than 8 weeks are more willing to nurse 
than infants older than 8 weeks. Previous 
lactation experience is related to in- 
creased likelihood of milk production, 
decreased need for supplemental fluids, 
and duration of breast-feeding. Tandem 
nursing an older biological infant and the 
adoptive infant do@s not guarantee an 
increase in milk production sufficient to 
meet the adoptive infant’s needs. Three 
fourths of the women who took part in this 
questionnaire survey evaluated their ex- 
perience positively, regardless of infant 
age at weaning or need for supplemental 
fluids. Most respondents stressed the 
maternal-infant relationship and its en- 
hancement through breast-feeding, rather 
than milk production, as the reason for 
attempting induced lactation. 

(Am J Dis Child 1981;135:340-343) 


doptive nursing is not a new idea, 
but it has received little more 
than speculative treatment in the 
literature.'* As breast-feeding is hor- 
monally and physiologically linked to 
pregnancy, many professionals have 
expressed doubt that it is possible to 
produce milk through suckling stimu- 
lation alone.*-* Occasional reference to 
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adoptive nursing continues to excite 
interest because little is known about 
it and because success is considered 
unlikely. As part of a retrospective 
study of relactation/induced lacta- 
tion, we sought to determine (1) why a 
mother would choose to breast-feed an 
adopted infant, (2) how she would go 
about preparing to nurse her nonbio- 
logical baby, (3) to what extent mater- 
nal history affects her experience, (4) 
in what way or ways the infant 
influences the induced lactation expe- 
rience, and (5) the most appropriate 
way to assess success with adoptive 
nursing. 


METHODS 
Sources 


Respondents were obtained through sev- 
eral sources. Secondary referral included 
contacting women whose names were 
obtained from the manufacturer of a 
nursing trainer (Lact-Aid Nursing Train- 
er, Resources in Human Nurturing Inter- 
national, Denver), breast-feeding support 
organizations, and persons who had contact 
with adoptive nursing mothers. 

Primary referral occurred when persons 
responded to announcements of the study 
inviting participation of mothers who had 
nursed an adopted baby. Participants com- 
pleted a detailed, 15-page self-report ques- 
tionnaire that included adoptive nursing 
episodes from 1970 to 1977. The modal year 
of initiation of induced lactation was 
1976. 

Study Population 


Two hundred forty women from the 
United States and three British Common- 


wealth countries participated, repre- 
senting three fourths of the persons con- 
tacted. They were characterized by the 
following three distinct maternal histories: 
group 1, those who had never been preg- 
nant and had never lactated before nursing 
their adopted baby (N = 83); group 2, those 
who had been pregnant but who had never 
lactated before (N = 55); and group 3, 
those who had nursed one or more biologi- 
cal infants prior to the adoptive-nursing 
experience (N = 102). œ 

All of the women were married at the 
time of the study. The median age of the 
women was 27 years when they nursed the 
adopted baby. Forty-three percent of the 
women and nearly two thirds of their 
husbands had completed college. The study 
population was biased in favor of couples 
found to be acceptable candidates for adop- 
tion and mirrored US trends in soc®demo- 
graphic characteristics (in particular, ma- 
ternal age at time of adoption, educational 
attainment, family income, and female 
labor-force status).? Respondents who had 
nursed before (group 3) had more term 
pregnancies than women in group 2, and 
they were likely to have more than two 
children. Women in group 2 were twice as 
likely as women in group 3 to have had one 
or more fetal losses. They and the never- 
pregnant women were likely to have one 
child or two children. 


RESULTS 
Factors Supporting Decision 
to Induce Lactation 


The woman’s decision to nurse her 
adopted baby often hinged on the 
mother-infant relationship and emo- 
tional benefits to the baby, although 
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body contact with the infant, nutri- 
tional benefits through breast-feed- 
ing, and nurturing opportunities for 
the mother also ranked high (Table 1). 
Far Jess important were such issues as 
the ability to produce milk, breast- 
feeding as a reflection of the woman’s 
femininity, the quantity of milk pro- 
duced, and any physical changes the 
mother might experience (such as reg- 
ulation of menstrual cycling, in- 
creased size of her breasts, or protrac- 
tility of nipple tissue). Women who 
had lactated before (group 3) consid- 
ered quantity of milk produced to be a 
more important factor than women 
who had never lactated (groups 1 
and 2). 


Preparation for Induced Lactation 


Most respondents had read three or 
four books about breast-feeding and 
two or three articles on adoptive 
nursing before the arrival of their 
own infant. Other preparation in- 
cluded improvement or supplementa- 
tion of the maternal diet, nipple stim- 
ulation before and after the infant’s 
arrival, and occasional use of hormone 
preparations designed to simulate a 
pregnancy or to increase the milk 
ejection response. 

Maternal Dietary Supplementation.— 
Eighty percent of the adoptive moth- 
ers supplemented their own diets in 
some way, usually adding extra fluids 
and taking brewer’s yeast or a B- 
complex vitamin. Women who had lac- 
tated before were more likely than 
other women to think that such di- 
etary supplementation was helpful. 

‘Nipple Stimulation.—Most respon- 
dents used two or more methods of 
nipple stimulation, including infant 
suckling, nipple exercises, and hand- 
operated or electric breast pumps. The 
most effective techniques proved to be 
nipple exercises, particularly for wom- 
en who had never lactated before, 
and infant suckling. Hand-operated 
pumps were reported to cause sore 
nipples, and their use was discour- 
aged. Nipple exercises included rolling 
the nipple between thumb and fore- 
finger to draw out and elongate it for 
easier grasping by the infant. In addi- 
tion, nipple stroking prior to massag- 
ing the entire breast was reported to 
aid development of a milk supply. 
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Table 1.—Rank-Ordered Factors Related to Decision to Induce Lactation 


Factors 


Physical changes in mother 


Table 2.—Maternal History and Breast Secretions Prior to Infant Suckling 


Maternal-History Group, % of Mothers 


Never 
Pregnant, 


Never Lactated 
(Group 1) 


Breast 
Secretions 


None noted 


Clear or colos- 
trum-like 


Milky 


Another benefit of nipple stimulation 
and breast massage was the mother’s 
acceptance of her breasts and their 
functioning outside a sexual context. 

Nipple-stimulation techniques of- 
ten were used for several weeks prior 
to the infant’s arrival. After the baby 
arrived, frequent nursing (every two 
to three hours) was the rule. Eleven 
mothers delayed feedings to encour- 
age more frequent and/or more vigor- 
ous sucking, but all recommended 
against the practice. Nine of these 
women had previously nursed a bio- 
logical infant. 

Half of the respondents reported 
being able to express milk prior to the 
infant’s arrival. Maternal history af- 
fected the kind and amount of secre- 
tions expressed (Table 2). Women who 
had lactated before (group 3) were 
three times as likely as women who 
had never lactated (groups 1 and 2) to 
have milky secretions. Women who 
had never lactated (groups 1 and 2) 
were equally likely to have clear or 
colostrum-like secretions. Some adop- 
tive mothers experienced a decrease 
in milk supply with the onset of men- 
struation. With norma! lactation, 
women are likely to have amenorrhea 
for several weeks or months following 
delivery.* Although 11% of the adop- 
tive mothers reported 2 change in 


(Group 2) 


Pregnant, 


Previously 
Lactated 
(Group 3) 


Never 
Lactated 


21 24 
43 26 





menstrual cycling, only 4% of the re- 
spondents noted that amenorrhea fol- 
lowed initiation of breast-feeding the 
adopted baby. More likely to occur 
were changes in breast and nipple 
tissue, including generalized firming 
of the breast tissue, swelling, and 
tenderness. Occasiofially, respondents 
reported change in the shape of the 
nipples, usually including elongation 
and darkening of the tissue, followed 
by tingling sensations accompanying 
milk ejection. 

It has been been suggested that 
hormone preparations can be effec- 
tive in inducing lactation insofar as 
such preparations simulate the effect 
of pregnancy on development and pro- 
liferation of breast tissue and presum- 
ably begin the milk-production phase 
preparatory to breast-feeding.” 
Only 6% of the women used hormones 
of any kind before the infant’s arrival. 
The hormone choice was oxytocin nas- 
al spray (Syntocinon), a preparation 
that enhances the milk-ejection re- 
flex"? and that secondarily may 
serve to enhance milk production” in 
conjunction with nipple stimulation 
before such hormone use occurred and 
during the first two weeks following 
the baby’s arrival. 

The women who used such a prepa- 
ration were divided on the efficacy of 
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Table 3.—Maternal History and Infants’ Willingness 


to Nurse Over Time 


Maternal-History Group,* 
% of Mothers 


Infants’ 
Willingness to Nurse 


Initial response 
First week 
After 10 days 





*The groups are explained in Table 2. 


its use, many considering its safety to 
be unknown. Often they reported that 
the milk ejection response was more 
likely to occur if oxytocin nasal spray 
was used in conjunction with nipple 
stimulation. 


The Baby 


Most of the infants were healthy 
when placed in their adoptive homes. 
Fifty-four percent of the infants were 


_ male and 46% were female. Average 


age at placement was 6 weeks for all 
three maternal-history groups. More 
than 80% of the babies were exclusive- 
ly bottle-fed prior to arrival, and 
another 17% were also receiving semi- 
solid foods. Only one infant was 
known to have been previously breast- 
fed, and one was fed by dropper in the 
hospital to avoid confusing the baby’s 
sucking pattern.'** 

The infants’ willingness to nurse 
improved over time so that by the end 
of the first week, three quarters of the 
infants were willing to suckle (Table 
3). Infant willingness to suckle was 
related to age at introduction to the 
breast. Three fourths of the babies 
less than 8 weeks of age responded 
well to the opportunity to nurse. 
Infants 8 weeks of age or older were 
as likely to accept as to reject the 
breast. Infant growth was reported to 
be in conformance with physician 
expectations, except when the moth- 
ers attempted to decrease or eliminate 
supplements too rapidly. No infants 
were reported to require hospitaliza- 
tion as a result of dehydration or 
inadequate weight gain. 


Supplementing Mother’s Milk 
Supply 
Nearly all respondents reported 
supplementing their own milk supply. 
One-third fewer women who had pre- 
viously lactated (group 3) supple- 
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Duration of 
Supplements 


1 mo only 
>1mo 


All Groups 


Table 4.—Duration of Supplements and 
Maternal History 


Entire nursing period 


Maternal-History Group, * 
% of Mothers 


ee rr 1.0 88 


3 All Groups 








*The groups are explained in Table 2. 


mented throughout the _ infant’s 
nursing career compared with women 
who had never lactated (groups 1 and 
2; Table 4). 

Of those who used supplements, 57% 
used a nursing trainer (Lact-Aid) 
alone, and another 41% used it in 
combination with some other method 
of supplementation. (The nursing 
trainer works on the principle of an 
external milk duct. A flexible tube 
attached to a bag containing formula 
or human milk is positioned near the 
mother’s nipple. As the infant suckles 
at the breast, she or he simultaneously 
draws fluid through the tube and is 
thereby rewarded for work at the 
breast prior to secretion of milk by the 
mother or to supplement her own 
supply.) Only 5% of the women used 
supplemental bottles exclusively, and 
3% used homemade devices, including 
eyedroppers or hair-tint toner bottles. 
Method of supplementation was unre- 
lated to the manner in which respon- 
dents were referred to the study, their 
recommendations to others regarding 
supplementation methods, or their 
evaluation of the adoptive nursing 
experience. 

Women were more positive about 
their breast-feeding experience if 
they used the nursing trainer alone or 
in combination with other methods of 
supplementation, regardless of mater- 
nal history. The need for liquid supple- 
ments remained the same (61%) or 
decreased (86%) with the introduction 
of solid foods. Although most mothers 
were never able to eliminate liquid 
supplements, the desire to do so was 
most deeply felt by women who had 
previously breast-fed a_ biological 
baby. 


Characteristic Nursing Patterns 


The adopted infants did not appear 
to differ from breast-fed biological 


infants in the manner in which they 
nursed. Initially, the infants were 
likely to breast-feed at least eight 
times daily, every two to three hours, 
with two nursings at night. Feedings 
usually lasted about 30 minutes, and 
night nursings often continued until 
the infant was 15 weeks old. Solid 
foods were usually added to the 
infant’s diet at 18 weeks and were 
followed five weeks later by a nursing 
pattern that included five or fewer 
feedings per day. Three or fewer daily 
nursings occurred at age 28 weeks if 
the infant was not already weaned, 
and mean age at weaning from the 
breast was 28 weeks. 


Weaning the Adopted Baby 


Although maternal, history did not 
affect the mother’s evaluations of 
their nursing experience, likelihood of 
nursing beyond 1 year of age was 
significantly increased if the mother 
had breast-fed one or more biological 
infants (P < .01). Duration of nursing 
also improved the likelihood that the 
mother would view her experience 
positively. ` 


Tandem Nursing 


Reference has been made to the 
expectation for greater success with 
milk production by an adoptive moth- 
er if she is still nursing an older 
biological infant.*"° Of the 102 re- 
spondents in the study population who 
had previously lactated, 18 reported 
tandem-nursing experiences. 

Only two women of this group (11%) 
reported being able to eliminate sup- 
plemental feedings within the first 
month of the adopted infant’s arrival. 
Half of the mothers eliminated liquid 
supplements sometime after the first 
month (two to 20 months), and the 
remaining women (39%) were never 
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able to eliminate liquid supplements. 
Frequency of the biological infant’s 
nursing prior to arrival of the adopted 
baby, age of the older baby, age of the 
adopted infant at placement, and tim- 
ing of introduction of solid foods to 
the adopted baby did not explain why 
the majority of women were unable to 
eliminate liquid supplements nor why 
two of the women were able to do 
so. 


Success Parameters 
in Adoptive Nursing 


In a recent study of adoptive 
nursing, Hormann” defined success in 
terms of supplementation used during 
a 24-hour period. Sixty-three percent 
of the respondents in the present 
study met her success criterion of no 
more than 454 g of supplementation 
per day. 

However, amount of supplementa- 
tion focuses attention on milk produc- 
tion as a key, and the majority of the 
respondents (Table 1) felt that the 
mother-infant relationship was a 
more important issue than milk pro- 
duction when considering adoptive 
nursing. Furthermore, use of supple- 
ments did not affect how the mother 
felt about her experience; most (76%) 
evaluated adoptive nursing posi- 
tively. 


COMMENT 


In determining the feasibility of 
adoptive nursing, the mother needs to 
discuss with her physician why breast- 
feeding, is important to her and how to 
prepare for the adoptive-nursing ex- 
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perience. Without nipple stimulation, 

induced lactation is not possible. The, 
aim of such stimulation is to increase 

the levels of prolactin and oxytoein to 

as close to postdelivery levels as possi- 

ble. Since a pregnancy has not imme- 

diately preceded the adoptive-nursing 

experience, nipple stimulation is im- 

portant.'**° 

Familiarity with different methods 
of nipple stimulation will enable each 
prospective nursing mother to deter- 
mine which combination of methods is 
most effective for her. Hormones have 
been used occasionally, but they do not 
appear to be as necessary for the 
initiation of milk production as other 
factors such as nipple stimulation and 
willingness of the infant to suck. Few 
women reported a complete cessation 
of menstruation, and some noted a 
decrease in milk production with the 
onset of menses. 

Although duration of infant 
nursing supported a more positive 
evaluation of the experience, women 
whose babies nursed only for a short 
period were nearly as likely as other 
mothers to be pleased with their 
induced-lactation experience. Thus, 
duration of nursing may be only one 
of several factors contributing to the 
mother’s assessment of her experi- 
ence. Women who tandem nursed an 
older biological infant and the 
adopted baby were no more successful 
in decreasing or eliminating liquid 
supplements than other women. An 
evolutionary pattern of milk produc- 
tion may exist in which it becomes 
difficult to reverse the weaning pro- 
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cess once it is underway.” It may be 
possible to meet the needs of a nurs- 
ing infant who, during an illness, 
refuses all other foods, for the 
increase in milk production required 
in such a situation is generally of 
short duration. We would suggest that 
the level of milk production needed to 
meet the needs of a young adopted 
infant following a demand for breast- 
feeding a biological infant is far in 
excess of the ability of most women to 
achieve. Thus, tandem nursing does 
not appear to provide a significant 
advantage to the woman who wishes 
to nurse her adopted infant. 

The consideration of greatest im- 
portance to the women’s decision to 
induce lactation was enhancement of 
the mother-infant relationship 
through nursing, rather than feeding 
from the breast. Although previous 
lactation appears to provide a signifi- 
cant advantage relative to milk pro- 
duction, what was most important 
was why the mothers chose to nurse 
their adopted infants. Repeatedly, the 
women wrote of wanting the child to 
know his or her mother in a manner 
unrelated to biological kinship. They 
suggested that nurturance at the 
breast was every infant’s birthright, 
regardless of parentage or amount of 
milk produced. 
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Supervision of Pediatric Trainees 


in Biosocial Pediatrics 


A Survey of Graduate Programs 


Donald P. Orr, MD, Michael I. Reiff, MD 


è To assess the current state of super- 
visory methods in biosocial pediatrics, 
fellowship programs in ambulatory pedi- 
atrics (AP), adolescent medicine (AM), 
and behavioral pediatrics/child develop- 
ment (BP/CD) werg surveyed. Fifty-eight 
responses (98%) were analyzed. Forty- 
five percent of programs dealt extensively 
with behavioral pediatric problems. The 
AM and BP/CD fellowships were more 
psychosocially oriented than the AP pro- 
grams. Ninety-two percent of AM and 82% 
of BP/CD programs used a formal super- 
visory style, but 48% of AP programs 
relied solely on unscheduled supervision. 
Direct observation or audiovisual tapes 
were used by only 57% of the programs. 
Significantly fewer AP programs used 
such objective methods. Supervision of 
biosocial pediatric programs should be 
formalized and include direct observation 
or audiovisual tapes. 

(Am J Dis Child 1980;135:344-347) 
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K primary care pediatrics emerges 
as a national academic priority’ 
and accommodates to its “new face,’” 
the biosocial aspects of child health 
become an increasing concern. “Bioso- 
cial” refers to “those problems socially 
induced or [that] are complicated by 
social or environmental factors. These 
problems are sometimes referred to as 
behavioral or psychosocial.’* Fried- 
man‘ states that behavioral pediatrics 
is “an area within pediatrics which 
focuses on psychosocial, social, and 
learning problems of children and 
adolescents, with emphasis on preven- 
tion and early intervention for the less 
severe behavior problems.” It is esti- 
mated that 5% to 15% of American® 
and 6.8% of English® children have 
severe emotional problems and that 
up to 15% experience serious learning 
difficulties.** These problems, once 
delegated to mental health profession- 
als, are increasingly becoming the 
focus of the primary care pediatri- 
cian. 

A 1977 survey? of US pediatricians 
found that patient counseling (exclud- 
ing health supervision) and school 
problems accounted for 4.8% of all 
pediatric patient visits. While counsel- 
ing took only a small percent of time, 


59.6% and 38.1% of the physicians 
reported that the demand for the care 
of school problems and other counsel- 
ing, respectively, had greatly in- 
creased in the past’ five years. The 
biosocial aspects of pediatric primary 
care are becoming an increasingly 
common problem for the practicing 
pediatrician. In a recent survey of a 
random stratified sample of pediatri- 
cians in Monroe County, New York, 
Goldberg et al? found that 5% of the 
3,742 children seen in these practices 
during a four-week period in 1976 had 
an emotional, behavioral, or schdol 
problem. The incidence of these prob- 
lems ranged from 1.4% to 7.8%, de- 
pending on the pediatrician; rater va- 
lidity and interobserver reliability 
were not assessed. Fifty-nine percent 
of the 187 children who were identi- 
fied as having a mental health prob- 
lem were brought in for a medical 
consultation that was not related to 
the problem. The mental health prob- 
lem was the reason for the visit in 
only 41% of the cases. The pediatri- 
cians were able to provide supportive 
therapy or counseling for 118 (63%) of 
the children and referred only 69 
(37%) for psychological consultation or 
care. 
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Similarly, those responsible for 
training pediatricians must address 
these biosocial problems. Fifty-four 
percent of the recently trained pedia- 
tricians who were surveyed in 1977° 
reported that their residency program 
did not prepare them sufficiently to 
deal with psychosocial and behavioral 
problems. Thirty-seven percent rated 
their training in neurology and learn- 
ing disabilities as inadequate, and 36% 
said that their training in the man- 
agement of mental or emotional disor- 
ders was insufficient. Another survey 
on the acquisition of skills in develop- 
mental pediatrics by pediatricians 
practicing in New England found that 
79% of the physicians rated their for- 
mal residency training as inadequate 
in that area.’ 

The 1978 Task Force on Pediatric 
Education" concluded that “the edu- 
cation content of many residency pro- 
grams is inadequate... the most sig- 
nificant of these are biosocial and 
development aspects of pediatrics and 
adolescent medicine.” The primary 
consideration for lengthening the pe- 
diatric residency to 36 months was 
“the need to provide increased educa- 
tional experience in biosocial and 
development pedratrics and adoles- 
cent medicine.” Consequently, this 
task force made general recommenda- 
tions regarding resident learning in 
these areas. It did not, however, dis- 
cuss specific teaching methods. 

As departments of pediatrics revise 
their educational curricula to improve 
training. in biosocial pediatrics, it is 
appropriate to examine one aspect of 
the current training. This article sur- 
veys the methods used to supervise 
pediatric fellows in their management 
of these problems in 1979. Fellowship 
programs (listed by the Ambulatory 
Pediatric Association) were chosen 
with the assumption that these post- 
residency training programs would 
most closely supervise graduate train- 
ees and would likely represent a max- 
imum of supervision among all pediat- 
ric trainees. Since residency programs 
were not surveyed, generalization 
may be limited. 

The term “supervision” has usually 
referred to formal contact between a 
psychotherapist and a trainee. It is 
appropriate to borrow this concept 
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Supervisor Contact (N = 15) 













Pediatrician supervision 12 (80) 
Contact at least weekly 11 (73) 
Psychologist supervision 9 (60) 
Contact at least weekly 7 (47) 
Psychiatrist supervision 12 (80) 
Contact at least weekly 9 (60) 
Other supervision 6 (40) 


Contact at least weekly 4 (27) 








and expand its focus. “Supervision” 
refers here to all teacher-trainee 
interactions specifically designated to 
help the trainee manage the biosocial 
problems of individual patients. 


METHODS 


A questionnaire was sent to the directors 
of fellowship programs listed in the July 
1978 Ambulatory Pediatric Association 
newsletter. These represented graduate 
programs in ambulatory pediatrics (AP), 
adolescent medicine (AM), and benavioral 
pediatrics/child development (BP/CD). 
The anonymous respondents were asked to 
classify their programs; the questionnaire 
did not offer categories of programs from 
which to choose. Information was re- 
quested about the emphasis of the fellow- 
ship program on biosocial pediatric 
problems, the type and frequency of super- 
visory styles that were used to teach the 
biosocial aspects of pediatrics, and the 
importance assigned to countertransfer- 
ence issues in teaching fellows. Statistical 
analysis of the responses was dy the x’? 
method. 


RESULTS 


Questionnaires were sent to 61 pro- 
gram directors. Sixty program direc- 
tors (98%) responded. Fifty-eight 
(95%) supplied sufficient information 
for analysis. Fifty-seven of the fifty- 
eight programs placed at least “mod- 
erate” emphasis on psychosocial and 
behavioral problems in their fellow- 
ship training, and 26 (45%) of the 
programs dealt extensively with be- 
havioral and psychosocial problems. 
Thirteen (76%) of the BP/CD and ten 
(67%) of the AM programs reported 
extensive involvement with biosocial 
problems, as compared with only three 
(11%) of the AP programs (P < .001). 


Specialty and Frequency of Supervisor Contact by Type of Program 


_——— eee -vwOOO 


Adolescent 
Medicine 





No. (%) of Programs 


Behavioral 
Ambulatory Pediatrics / 
Pediatrics Child Development 


(N = 26) (N = 17) 


24 (92) 16 (94) 
19 (73) 13 (76) 
16 (67) 16 (94) 
7 (27) 12 (71) 
15 (58) 12 (71) 
5 (19) 11 (65) 
5 (19) 5 (29) 


3 (11) 1 (12) 





Formality and Informality 


Sixteen (28%) of the 58 programs 
relied solely on “informal” supervision 
(scheduled whenever needed) of the 
trainees handling behavioral and psy- 
chosocial problems of children and 
adolescents, rather than on regularly 
scheduled meeting with fellows. The 
“informal” supervision programs in- 
cluded 12 (48%) of the 26 AP pro- 
grams, one (7%) of the 15 AM pro- 
grams, and three of the seven BP/CD 
programs (P < .02). 


Reporting Methods 


The pediatric fellow’s narrative 
report (written or verbal) of the physi- 
cian-patient encounter was the most 
commonly used method in supervision 
(35/58 programs, 60%). For purposes 
of this survey, direct observation or 
audiovisual recordings were consid- 
ered more objective supervisory meth- 
ods. Thirty-one (53%) of the programs 
did not use any of these objective 
methods. Only six AP programs (23%) 
used these techniques, compared with 
nine AM programs (60%) and 12 BP/ 
CD programs (71%) (P < .01). 


Supervision by Disciplines 


In the vast majority of the pro- 
grams, the backgrounds of supervis- 
ing faculty were multidisciplinary. 
Fifty-two programs (90%) involved 
pediatricians, 42 (72%) psychologists, 
39 (67%) psychiatrists, and 16 (28%) 
either social workers or education spe- 
cialists on the team. The frequency of 
the supervision varied by the program 
and specialty of the supervisor (Ta- 
ble). Pediatrician faculty members 
were most likely to have daily contact 
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with the fellows (26/50 programs, 
45%), followed by social workers or 
education specialists (16/58, 28%), psy- 
chologists (7/58, 12%), and psychia- 
trists (5/58, 9%). Ambulatory program 
trainees had the least frequent con- 
tact with psychiatry; 15 of 26 reported 
supervision by psychiatrists and only 
five had weekly supervision. Rarely 
were pediatricians the sole responsi- 
ble supervising faculty member of the 
trainees in psychosocial and behavior- 
al problems; this was reported for only 
six (23%) of the AP programs and one 
(7%) of the AM programs. Several 
programs—three AM (20%), one AP 
(4%), and two BP/CD (12%)—did not 
use pediatrician faculty at all for the 
trainees’ supervision. Only one AP 
and one BP/CD program reported 
pediatrician/fellow contacts at less 
than weekly intervals. In each catego- 
ry, several programs did not report 
the frequency of supervision. 

Countertransference (usually clas- 
sified by respondents as “doctor’s 
feelings about patients”) was dis- 
cussed in 42 (72%) of the programs. 
Significantly more (P < .02) of the 
AM (100%) and BP/CD (71%) pro- 
grams discussed countertransference 
than AP programs (58%). Several 
directors of eaeh type of program 
believed countertransference to be 
unimportant. 


COMMENT 


Many issues are involved in teach- 
ing the biosocial aspects of pediatric 
care. In addition to the didactic com- 
ponent frequently discussed, resi- 
dents must be aided in their diagnosis 
and management of individual pa- 
tients. The process by which a psy- 
chiatric trainee is helped to learn the 
psychotherapeutic management of 
specific patients is called supervision, 
and is a complex interaction. Although 
pediatricians who manage behavioral 
and psychosocial problems may not be 
regarded as psychotherapists, their 
interactions and tasks share certain 
common areas with psychotherapists. 
Certainly the trainee-teacher interac- 
tion can be designated as “supervi- 
sion”; however, it in no way is 
intended to denote psychiatric super- 
vision. 


Treating biosocial problems re- 
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quires basic proficiency in interview- 
ing. Managing such problems, howev- 
er, involves more than interviewing. 
Data on behavior, feelings, and rela- 
tionships must be obtained. They 
must be processed, a hypothesis for- 
mulated and then tested, and a diag- 
nosis made. A treatment plan must be 
delineated and instituted. These proc- 
esses are complex and present many 
possibilities for error, particularly for 
a young trainee. As with psychiatric 
supervision, supervising pediatricians 
should attend to each of these ar- 
eas.'*-'4 

Physicians’ feelings about patients 
that arise during the physician- 
patient interaction are important. 
Pediatric supervision must address 
them since they occur particularly 
when the physician is dealing with the 
social aspects of a patient’s life. In a 
review of the sociologic factors that 
influence physicians’ judgment, Ei- 
senberg*> found that certain patients 
(bothersome, aged, dirty, uneducated, 
very poor, and those of a minority race 
or religion) tend to be treated differ- 
ently than “good” patients. Although 
up to 80% of physicians denied that 
these issues influence the care pro- 
vided, Eisenberg demonstrated the 
many ways in which there was an 
impact on the care provided. If these 
feelings are recognized and acknowl- 
edged, they can be important sources 
of data about the patient.’ If left 
unrecognized, they may hinder com- 
munication" and even interfere with 
nonpsychiatric treatment.'** Clearly, 
these feelings arising in the course of 
a physician-patient relationship are 
involved in any therapeutic interac- 
tion and need to be discussed as part 
of supervision. 

Another class of feelings, separate 
from the sociologic ones, entails those 
often classified as countertransfer- 
ence. Although some would argue that 
this class of feelings only applies to 
psychoanalysis,'* it does seem relevant 
to biosocial pediatrics. Weiner’? con- 
siders countertransference as “inap- 
propriate or irrational reactions by a 
therapist to his patient’s behavior’— 
inappropriate in that the feelings are 
grounded (based) in the physician’s 
personal background and surface only 
because of some trait or detail of the 


patient. Clearly, they belong more to 
the physician than to the patient, 
although they may be attributed to 
the latter. All of us have experienced 
situations in which our feelings about 
a patient seem out of proportion— 
whether excessive anger or an overex- 
uberant desire to help. These feelings, 
which may be acted on, can be classi- 
fied as countertransference. Recog- 
nizing and labeling them as such can 
help the trainee to recognize these 
feelings as being out of proportion in 
a specific clinical situation. They then 
may be used to advantage in manag- 
ing the patient’s problem. 

Until recently, medicine and psy- 
chiatry relied on “traditional” meth- 
ods of supervising trainees'?*°—the 
resident interviews and examines the 
patient and then reports his findings 
to the supervising physician, either 
orally or in a written summary. It has 
been assumed that the trainee reports 
the reality of the situation accurately. 
This assumption is questionable. 

Several studies have shown that 
pediatric residents are deficient in 
interviewing skills.*!-** The analysis of 
videotapes (live and simulated inter- 
actions) shows that residents often 
use leading and close-ended questions, 
ignore the patient’s concerns, fail to 
display empathy, and fail to explore 
psychosocial areas. In addition to 
these studies, which have focused on 
history taking, Wolraich and Reiter" 
have demonstrated that similar prob- 
lems occur when residents must sup- 
ply medical information to epersons 
simulating the parents of ill children. 

Inquiries into the reliability of the 
trainee to accurately diagnose and 
manage a patient’s behavioral/emo- 
tional problems have been carried out 
primarily by the behavioral sciences. 
Indeed, “supervision” has been synon- 
ymous with psychiatry and psycholo- 
gy; only these specialities have re- 
ported the content and process of 
supervision, the resident therapist’s 
report of this encounter to his or her 
supervisor,'*° and the role of supervi- 
sion in the education of psychiatric 
fellows.” 

Even in psychiatry, the accuracy of 
a resident therapist’s report of the 
psychiatric interview has been ques- 
tioned. Muslin and Thurnbald® state 
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that “errors of omission or distortion 
will, at times, not be reported to the 
supervisors.” In a study comparing 
narrative reports with audiotape re- 
cordings of initial psychiatric inter- 
views by first-year residents, Muslin 
et al" found that the narrative reports 
contained many distortions: impor- 
tant themes were often omitted; 
patients’ feelings, particularly those 
involving the residents, were diluted 
or ignored; the patients’ attempts at 
forming a therapeutic relationship 
with the resident were misrepre- 
sented; and the resident tended not to 
report instances where his interven- 
tion interfered with the flow of mate- 
rial. The judges in this study thought 
that “their formulation [of psychody- 
namics, psychopathology, and re- 
quired type of intervention] did not 
adequately reflect the patients’ actual 
condition when it was based solely on 
the resident’s self report of the inter- 
view.” This finding has been con- 
firmed by Stein et al,** who have 
shown that a psychiatric supervisor 
who does not directly see the patient 
will tend to minimize the apparent 
psychopathology and his evaluation 
will rate the patient as having less 
insight, a poorer* prognosis, and less 
motivation than that of the resident. 
When the supervisor observed the 
interview, his psychodynamic formu- 
lations were in clear agreement with 
those of the resident. The implications 
of these direct observation studies are 
self-evident not only for psychiatry 
but alse for pediatric trainees who are 
assessing behavioral problems and 
counseling. 

A direct method of observation of 
medical student interviews to evalu- 
ate the student’s ability is preferred 
by departments of psychiatry.” Mus- 
lin and Thurnbald? and Kubie” 
believe that direct observation as a 
supervisory method offers the student 
the best chance of learning skills such 
as observation, data gathering, collat- 
ing material, therapeutic decision 
making, and personal sensitivity—all 
required in biosocial pediatrics. It is 
noteworthy that only 27 (47%) of the 
programs surveyed in this study used 
direct observation in supervising fel- 
lows. It is disturbing that 48% of the 
ambulatory pediatric programs relied 
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solely on informal, not regularly 


scheduled, supervision. Seventy-seven . 


percent did not employ direct observa- 
tion, although the majority of these 
programs (96%) reported being at 
least moderately involved with behav- 
ioral pediatric problems. In the ab- 
sence of studies on the reliability of 
pediatric trainees in the diagnosis and 
management of behavioral problems, 
we can only surmise that pediatric 
trainees would demonstrate deñcien- 
cies similar to those recorded for psy- 
chiatric residents. Pediatric fellows 
are young, inexperienced, and not pri- 
marily behaviorally oriented, and 
seem likely candidates for close super- 
vision.'* Although this survey ineluded 
only fellowship programs, there is no 
evidence available to demonstrate 
that residents are more closely super- 
vised in these areas. The results 
appear to be able to be generalized 
from fellows to residents. 


CONCLUSION 


Primary care pediatrics is stressing 
the biosocial aspects of health care. 
Fellows and residents are being 
taught the new skills that are required 
for the diagnosis and management of 
patients with problems and situations 
only recently acknowledged to be 
within the competency of the pediatri- 
cian. The psychiatric literature clearly 
shows that sole reliance on narrative 
reporting is inadequate for supervi- 
sion. Objective observation, either live 
or by audiovisual recordings, is the 
most promising approach since it 
removes the bias inherent in the 
reporting process. In addition, train- 
ees must be aided in their awareness 
of self as it influences their relation- 
ships with their patients and medical 
decision making. They must be able to 
examine and understand their own 
feelings that arise during interactions 
with their patients. The teachers of 
our trainees must be ready to review 
the content of the training programs 
and adapt new supervisory styles to 
meet these new needs. 
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Results of a Survey of Pediatric Clerkship 


Programs in American Medical Schools 


Paula L. Stillman, MD; Vincent A. Fulginiti, MD; Elaine Rousseau, MEd; Darrell L. Sabers, PhD 


è Pediatric clerkship coordinators from 
119 medical schools responded to a ques- 
tionnaire about administration, resources, 
goals, instructional design, evaluation, 
and perceived strengths and weaknesses 
of their own programs. Problems were 
reported in the definition of objectives, the 
evaluation of students’ knowledge, inter- 
viewing and physical-examination skills, 
and problem-solving ability. A dedicated 
faculty and house staff interested in 
teaching and a large and varied patient 
population were perceived as strengths of 
many programs. Weaknesses cited in- 
cluded a lack of uniformity in students’ 
experience, insufficient time spent on the 
pediatric clerkship, too many students 
with decreased faculty contact, overem- 
phasis on tertiary care, an inadequate 
ambulatory experience, lack of specific 
objectives, and unsystematic evaluation 
methods. It is hoped that this survey will 
provide an impetus for further fruitful 
exchanges among clerkship directors. 

(Am J Dis Child 1981;135:348-351) 
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ediatric medical education is in a 

dynamic, changing phase. Faced 
with reorientation of goals, redistri- 
bution of patients between inpatient 
and outpatient settings, and increased 
numbers of medical students, many 
programs are in transition. Reexami- 
nation of the structure and function of 
medical student clerkships, reassess- 
ment of the role of faculty, and reor- 
ganization of existing programs are 
current concerns. Although academic 
departments of obstetrics and gyne- 
cology have completed questionnaires 
assessing their undergraduate educa- 
tional programs,'? few formal links 
exist among other disciplines, and 
there is, to our knowledge, no central 
repository of data concerning clerk- 
ships. To improve communication and 
foster the sharing of ideas, concerns, 
and possible solutions, a survey of 
pediatric clerkship programs in US 
and Canadian medical schools was 
conducted. 


METHODS 


A questionnaire containing 25 items 
related to resources, instructional design, 
methods of student evaluation, and 
strengths and weaknesses of their own 
programs was mailed to 141 chairmen of 
academic departments of pediatrics in US 
and Canadian medical schools. The chair- 
men were asked to have the director of the 
third-year pediatric clerkship complete the 
questionnaire. After four weeks, a follow- 


up letter was sent to the 68 (48% of those 
surveyed) schools that had failed to re- 
spond to the initial mailing. A total of 119 
(84%) of the 141 schools surveyed re- 
sponded to the questionnaire, and six 
months after the initial mailing the data 
were summarized and sent to all respon- 
dents. 


RESUETS 
Organization of the Clerkship 


Participation in a pediatric clerk- 
ship is required of students at 112 
schools (94% of the respondents) and is 
considered an elective at the remain- 
ing schools. The average number of 
students per clerkship rotation is 19, 
but the number varies greatly*among 
schools, with a range of four to 63 
students per rotation. The average 
length of pediatric clerkships is seven 
weeks, with a range of three to 16 
weeks. Forty schools schedule a six- 
week rotation and 41 schools schedule 
an eight-week rotation. 

Administration of the pediatric 
clerkship is the responsibility of the 
department chairman at 22 schools 
(18%), whereas at 50 schools (42%) the 
clerkship is directed by a single facul- 
ty member other than the chairman. 
At 44 schools (87%) the clerkship is 
coordinated by the chairman or a sin- 
gle faculty member assisted by a fac- 
ulty committee, a resident committee, 
and/or an office of medical educa- 
tion. 
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Percent of Time Spent by Students at Each Clinical Site 


Site No. of Schools 
Outpatient 

Inpatient 

Well-baby nursery 

Intensive care nursery 


Other 


Approximately 44% of the teaching 
and supervision of students is pro- 
vided by full-time faculty, 39% by 
house staff, and 11% by associate fac- 
ulty (ie, practicing pediatricians who 
are not members of the full-time fac- 
ulty). Allied health professionals in- 
cluding psychologists, social workers, 
play therapists, and nurse practition- 
ers are, on the average, responsible 
for less than 5% of the student teach- 
ing. Twenty-two respondents re- 
ported that associate faculty receive 
remuneration in the form of a token 
payment, an hourly wage, or a yearly 
stipend. 

Eighty respondents (67%) reported 
that the clerkship is uniform in con- 
tent and in clinical experience for all 
students. Lack of uniformity is most 
often due to students being assigned 
to different hospitals in a given com- 
munity rather than to curricular dif- 
ferences. The reported percentage of 
time spent by students at selected 
clinical sites is indicated in the Table. 
Mean percentages for each site are 
computed only for those schools indi- 
cating some time spent in the site; 
therefore, the sum of these means 
exceeds 100%. At many schools, stu- 
dents rotate through two or more clin- 
ical sites during each clerkship period, 
the most common of which are inpa- 
tient and outpatient facilities. The 
average amount of time spent in inpa- 
tient settings (52%) is greater than 
that spent in outpatient settings 
(33%). In addition, more than half of 
the schools include a mandatory rota- 
tion through the well-baby nurseries. 
At least 23 schools augment the clerk- 
ship by offering students non-hospi- 
tal-based activities, including visits to 
clinics for handicapped or emotionally 
disturbed children, participation in 
school screening programs, visits to 
offices of private practitioners, and 
home visits with public health nur- 
ses. 


Am J Dis Child—Vol 135, April 1981 





Mean, % SD, % 
15-99 
1-40 


General Clerkship Objectives 


One hundred six of the responcents 
(89%) stated that their departments 
present, either orally or in writing, a 
list of specific objectives for each com- 
ponent of the educational program. 


Factual Knowledge 


Factual knowledge objectives are 
written by faculty members in their 
specialty areas (34 schools), defined by 
a committee composed of representa- 
tives from various specialties (36 
schools), or defined by what is in- 
cluded in a standard pediatric text- 
book (24 schools). Twenty-nine schools 
(24%) use a core lecture series to direct 
students’ learning of factual informa- 
tion. Evaluation of students’ factual 
knowledge is accomplished by short- 
answer examinations written by fac- 
ulty at 62 schools (52%), old copies of 
the National Board of Medical Exam- 
iners part II examination (NBME-IT) 
at 39 schools (33%), self-instructional 
units with pretesting and posttesting 
at 12 schools (10%), or computer- 
assisted instruction at seven schools 
(6%). 


Interviewing Skills 


Performance criteria for the inter- 
viewing of pediatric patients are 
defined at 37 schools (81%) through 
the use of written criteria and intro- 
ductory lectures. Seventy-six schools 
(64%) do not formally define interview 
performance criteria. The methods 
most frequently used to teach pediat- 
ric interviewing techniques are dem- 
onstration (93 schools), lectures (76), 
reading assignments (44), and audio- 
visual replay of faculty-patient en- 
counters (22). Eighty-eight (74%) 
schools use a combination of these 
teaching methods, usually including 
lectures, live demonstrations, and as- 
signed readings. 

The interviewing techniques of 
clerkship students are observed by 


faculty at 69 schools and by house 
staff at 20 schools. At 12 schools, stu- 
dent-patient encounters are video- 
taped and later reviewed. At five 
schools, programmed patients (ie, 
nonphysicians hired and trained to 
simulate a mother and provide a 
consistent history of a child’s medical 
problem) are included as part of the 
evaluation procedure.** Forty-one 
schools do not formally evaluate inter- 
viewing skills. 


Physical Examination Skills 


The methods most commonly em- 
ployed to teach students the tech- 
niques of pediatric physical examina- 
tion are small group demonstrations 
(96 schools), examinations of patients 
with direct observation by faculty 
(91), formal lectures (73), and exami- 
nations of patients without direct 
observation by faculty (72). Most 
schools (108) employ a combination of 
these methods. At 31 schools, patients 
with known findings are selected for 
students to examine. Physical exami- 
nation skills are not formally taught 
at one school. Evaluation of the physi- 
cal examination skills of clerkship stu- 
dents is most frequently accomplished 
by faculty observation of student- 
patient encounters (91 schools). Twen- 
ty-nine schools indicated that they do 
not formally evaluate physical exami- 
nation skills. 


Record Keeping 


Instruction in recording data is 
accomplished by the instructors’ criti- 
cal review of the students’ write-ups 
at 110 schools (92%). 


Problem Solving (Clinical 
Reasoning) 


One hundred fourteen respondents 
(96%) indicated that they include clin- 
ical reasoning or problem-solving 
skills in their instruction. Tutorial ses- 
sions conducted by faculty and house- 
staff and student presentation of clin- 
ical cases during ward rounds were 
the methods listed most frequently. 
However, instruction is usually infor- 
mal and, of course, is highly depen- 
dent on the available population of 
patients. Evaluation of the clinical 
reasoning process is accomplished pri- 
marily through faculty assessment of 
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students’ presentations (106 schools), 
review of patient write-ups (90), oral 
problem-solving examinations (43), 
and critique of students’ performance 
on written patient-management prob- 
lems (42). 


Final Evaluation of 
Student Performance 


Students’ grades are most often 
based on the evaluation of the follow- 
ing: (1) cognitive skills as assessed by 
oral examinations, oral presentations, 
and written examinations (either lo- 
cally developed or adapted from the 
pediatric portion of old copies of the 
NBME-II); (2) clinical performance as 
assessed by patient write-ups and case 
presentations on rounds; and (3) pro- 
fessional conduct and attitude as 
assessed by faculty and house staff. 
Sixty-seven schools (56%) use a pass- 
fail-honors grading system; 41 (34%) 
use letter or number grades. At 16 
schools, narrative evaluations of stu- 
dent performance are included as part 
of the clerkship grade. 


Internal Evaluation of 
the Clerkship Program 


The primary means of evaluating 
the clerkship program is through stu- 
dent feedback (109 schools). Other 
forms of assessment include analysis 
of student performance on the 
NBME-II or on departmental written 
examinations, dean’s office or curricu- 
lum committee studies, and depart- 
mental self-study reviews. 


Evaluation of Faculty 


At 113 schools, students are asked to 
evaluate faculty. Eight schools employ 
standardized observation of faculty 
performance by peers. 


Major Strengths and Weaknesses 


All respondents were asked to list 
the major strengths and weaknesses 
of their clerkship programs. The most 
commonly cited strengths were as fol- 
lows: dedicated faculty and house 
staff interested in teaching (66 
schools); a large patient population 
with varied clinical problems (39); and 
a well-organized clerkship with clearly 
defined objectives and methods of 
evaluation (15). Among the weak- 
nesses cited were a lack of uniformity 
in students’ experience (30 schools), 
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which varied with faculty commit- 
ment, house staff interest, hospital 
census, and patient population; 
insufficient length of the clerkship 
period (16); increased student body 
and decreased faculty contact (15); 
overemphasis on tertiary-care pa- 
tients coupled with a short ambulato- 
ry experience (15); lack of specific 
objectives (nine); and unsystematic 
evaluation methods (nine). 


COMMENT 


It is not surprising that the survey 
revealed diversity of goals, education- 
al methods, administration, and evalu- 
ation strategies among clerkship 
programs nor that it highlighted prob- 
lems that are common to many pro- 
grams. That only six or eight weeks 
are allocated for a pediatric clerkship 
by most institutions seems short- 
sighted in view of the current empha- 
sis on primary-care education and the 
unique educational opportunities 
available within the discipline of pedi- 
atrics. Newborn medicine and growth 
and development are topics almost 
totally confined to pediatric curricula. 
Genetics, infectious diseases, metabo- 
lism, nutrition, and preventive medi- 
cine, though not unique to pediatrics, 
receive emphasis during the pediatric 
portion of a student’s educational 
experience. Furthermore, many pedi- 
atric clerkship curricula provide the 
student with ambulatory experiences 
unavailable on other services. 

Today’s educational process permits 
a person who has had only six weeks of 
intensive exposure to pediatrics in an 
entire undergraduate curriculum to 
enter residency training in some disci- 
plines that require considerable 
knowledge of pediatrics. An impor- 
tant question to consider in future 
planning of clinical curricula is wheth- 
er more time should be allotted to 
pediatrics. 3 

The most common method of clerk- 
ship leadership is the single faculty 
member who serves with or without a 
committee. The fact that the clerkship 
is administered by the department 
chairman at 22 schools may reflect the 
priority given the clerkship by the 
chairman or the lack of other inter- 
ested faculty volunteers for this re- 
sponsibility. The data do not permit 


identification or separation of these 
possibilities. 

Associate faculty appear to provide 
little teaching or supervision of clerk- 
ship students and remain an untapped 
source of instruction. Both the Task 
Force on Pediatric Education’ and the 
American Medical Association have 
strongly endorsed increased participa- 
tion-by practicing clinicians in the 
education of medical students. Expan- 
sion of the role of associate faculty 
could increase physician-student con- 
tact and enhance clinical teaching. 
Few schools remunerate associate fac- 
ulty for their teaching efforts, a fac- 
tor that may deter these physicians 
from assuming a more active teaching 
role. 

Students in most clerkship pro- 
grams are provided with “objectives.” 
However, the term “objective” is used 
differently in the various programs, 
encompassing both oral and written 
statements and, for some programs, is 
defined as the “content of a standard 
pediatric textbook.” We believe that a 
clear statement of expectations will 
guide the learner’s education, and 
prefer that objectives be written and 
specific and include the knowledge, 
skills, and attitudes that students 
should master by the completion of 
the clerkship period. 

Medical interviewing and physical 
examination are still relatively ne- 
glected areas in clerkship curricula as 
demonstrated by the fact that two 
thirds of the schools do not formally 
define performance criteria fòr pedi- 
atric interviewing techniques. Al- 
though at the majority of schools stu- 
dent-patient encounters are observed 
by faculty or house staff, this teaching 
mode might be more effective if stan- 
dardized evaluation criteria were de- 
fined in advance. Similar comments 
may be made about the teaching and 
evaluation of physical examination 
skills. Although faculty at many 
schools observe and evaluate student- 
patient encounters, explicit perfor- 
mance and evaluation criteria are not- 
ably absent. 

Data on the teaching and evaluation 
of problem-solving are not reassuring. 
Most of the respondents stated that 
they “taught” problem-solving but 
indicated that they used informal 
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methods based largely on “case discus- 
sions.” In our experience, such discus- 
sions are usually content-oriented and 
emphasize facts rather than reasoning 
ability. Although many departments 
use an oral or written problem-solving 
examination to assess students’ clini- 
cal reasoning, no data are available 
concerning student performance on 
these examinations, and there are no 
correlations between scores on the 
problem-solving examinations and 
scores on other aspects of the rotation. 
Further study of problem-solving abil- 
ity and its correlates seems war- 
ranted. 

Evaluation of students appears 
heavily weighted in the direction of 
cognitive assessment coupled with 
subjective evaluation by faculty of 
students’ daily performance in the 
clinical setting. The development of 
an objective methodology to evaluate 
each student’s clinical ability offers 
prospects for future collaborative ef- 
forts. 

Although student evaluation of pro- 
grams and faculty is carried out at 
almost all schools, standardized feed- 
back to faculty is accomplished in very 
few. One does not know from the data 
whether students’ recommendations 
are heeded and incorporated into cur- 
ricular modifications. 

Comments regarding strengths and 
weaknesses of clerkship programs 
indicate concordance on several fac- 
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tors that are associated with a well- 
perceived clerkship: faculfy and 
house staff interested in teaching, a 
large and varied patient population, 
and clearly defined objectives’ and 
evaluation methods. Respondents 
tended to perceive the presence of 
these factors as strengths and the 
absence of them as weaknesses. The 
easiest of these factors to remecy is 
the presence of objectives and evalua- 
tion strategies. Cooperative efforts 
among several institutions could rap- 
idly implement a positive change in 
these two areas. The dedication of 
faculty and house staff towards teach- 
ing is an issue that must be dealt with 
individually by each institution. There 
must be a reward system for teaching 
so that it is not overshadowed by 
research efforts. 

A variable and diminishing patient 
population is a result of several fac- 
tors: a greater number of pediatric 
patients are receiving care in ambula- 
tory settings that are not university 
based; the average length of hospital 
stay is decreasing; and many condi- 
tions that previously required inpa- 
tient treatment are now being =reated 
in an outpatient setting. These “actors 
have become more important over the 
past few years as the average class 
size at medieal schools has increased. 
It is imperative that departments 
develop and use broad arenas for pedi- 
atric education, including adolescent 
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programs and community child-care 
agencies. However, potential differ- 
ences in learning outcomes must be 
recognized when students’ experi- 
ences are not uniform.’ 


CONCLUSIONS 


The development of a national net- 
work to promote the sharing and 
standardization of objectives, instruc- 
tional methods and materials, and 
evaluation instruments appears long 
overdue. As a direct result of this 
survey, a portion of the Ambulatory 
Pediatric Association’s 20th annual 
meeting was devoted to workshops 
during which methods to implement 
these actions were discussed. Sugges- 
tions included the following: (1) col- 
lecting a large pool of written objec- 
tives to be edited and shared with new 
or changing clerkship programs; (2) 
distributing effective instructional 
methods and materials for cognitive 
information and physical diagnosis; 
(3) establishing a bank of tested cog- 
nitive questions keyed to common 
objectives from which individual pro- 
grams could extract items for use in 
their clerkship examinations; and (4) 
collaborating on the development and 
assessment of clinical problem-solving 
examinations and aceumulating data 
to measure the reliability and validity 
of these evaluation instruments. 
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Rhabdomyolysis in Diabetic Ketoacidosis 


Bruce A. Buckingham, MD; Thomas F. Roe, MD; Ji-Won Yoon, PhD 


è A 2-year-old boy became ill with dia- 
betic ketoacidosis complicated by severe 
rhabdomyolysis. He completely recovered 
from the rhabdomyolysis, but has persis- 
tent insulin-dependent diabetes mellitus 
(IDDM). Serological studies showed that 
the patient’s serum contained high titers 
of coxsackievirus B4 antibody, suggest- 
ing that the development of rhabdomyoly- 
sis and IDDM may have been related to 
this infection. A review of the records of 
133 patients admitted with onset of IDDM 
disclosed one additional patient with 
marked myoglobinuria, and 11 patients 
with orthotolidine-positive urine in the 
absence of hematuria. These findings 
suggest that myoglobinuria may not be 
uncommon at the onset of IDDM. 

(Am J Dis Child 1981;135:352-354) 


his report describes the occur- 

rence of rhabdomyolysis in asso- 
ciation with diabetic ketoacidosis in a 
previously healthy child. Serologic evi- 
dence of coxsackievirus B4 infection 
was found, suggesting that infection 
with this virus was etiologic in both 


From the Division of Endocrinology and 
Metabolism, Children’s Hospital of Los Angeles, 
and the Department of Pediatrics, University of 
Southern California, School of Medicine, Los 
Angeles (Drs Buckingham and Roe); and the 
Laboratory of Oral Medicine, National Institute 
of Dental Research, Bethesda, Md (Dr Yoon). Dr 
Buckingham is now with Children’s Hospital of 
Orange County, Orange, Calif. 

Reprint requests to Children’s Hospital of 
Orange County, 1109 W LaVeta St, Orange, CA 
92667 (Dr Buckingham). 


352 Am J Dis Child—Vol 135, April 1981 


disorders. To determine if this was a 
unique occurrence, the charts of 133 
patients with onset of insulin-depend- 
ent diabetes mellitus (IDDM) were 
reviewed for evidence of rhabdomyol- 
ysis. 


REPORT OF A CASE 


A 27-month-old boy with normal psycho- 
motor development was well until two 
weeks prior to admission, when increased 
thirst and polyuria developed. Vomiting 
and lethargy began three days prior to 
admission, and a diet of clear liquids and 
applesauce was prescribed. There was no 
history of fever, rash, drug ingestion, or 
diarrhea, and no personal or family history 
of muscle weakness or decreased exercise 
tolerance. The paternal grandfather had 
IDDM. 

On admission he was comatose and 
severely dehydrated and had Kussmaul’s 
respirations. His pulse rate was 144 beats 
per minute; respirations, 44/min; and blood 
pressure (BP), 70 mm Hg by palpation. His 
lungs were clear; heart tones were normal, 
but pulses were weak. There was no hepa- 
tosplenomegaly. Skin turgor was markedly 
decreased. Deep tendon reflexes were 1+ / 
4+ and symmetrical, and no muscle ten- 
derness or swelling was evident. Admission 
laboratory values indicated marked hyper- 
glycemia, acidosis, and ketonuria. The 
urine was clear on gross examination, but 
had a “moderate” orthotolidine (Hemastix) 
reaction when only one to two RBCs per 
high-power field were present (Table 1). 

In the emergency room, 2 units/kg of 
regular insulin was given subcutaneously, 
and 20 mL/kg of norma! saline and 1.5 
mEq/kg of sodium bicarbonate were given 


intravenously over a 30-minute period. 
Because he remained hypotensive, an addi- 
tional 20 mL/kg of normal saline and 1.5 
mEq/kg of sodium bicarbonate were given 
over the next 30 minutes. Following this, 
his BP became audible at 90/70 mm Hg. 
Intravenous fluids were subsequently giv- 
en as 0.5N saline to provide 2,000 mL/sq 
m/day of maintenance fluids plus replace- 
ment of an estimated 15% loss of body 
weight to be given over a period of 48 hours 
(Table 1). Potassium echloride was given 
intravenously at a rate of 6 mEq/kg/day. 
Regular insulin was given subcutaneously 
over the next three days in dosages of 0.3 
to 0.8 units/kg every four to six hours. 
Urine output averaged 33 mL/hr over the 
first 12 hours. Twelve hours following ini- 
tiation of therapy, the vital signs, serum 
glucose level, potassium concentration, and 
pH were improved, but the serum sodium 
concentration was 173 mEq/L and the 
urine orthotolidine reaction was “large.? 
Twenty-four hours after admission, 
when mild dehydration was still evident, 
grunting respirations and rales developed. 
Heart tones were distant and of poor qual- 
ity, and a gallop rhythm was present. The 
chest roentgenogram demonstrated bilat- 
eral fluffy infiltrates and a normal heart 
size. The ECG showed T-wave inversion in 
the limb leads. The echocardiogram showed 
diminished left ventricular posterior wall 
motion and an enlarged left atrium. These 
findings suggested pulmonary edema due 
to left ventricular failure. The serum crea- 
tinine phosphokinase (CPK) level was 
23,920 IU (normal, 0 to 150 IU); 80% was 
isoenzyme MB (myocardial). Urine myoglo- 
bin concentration was 150 to 300 mg/dL 
(normal, <4 mg/L). Serum myoglobin level 
was 38 mg/L (normal, undetectable). 
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Blood 
Glucose, mg/dL 


Sodium, mEq/L 

Potassium, mEq/L 
Phosphorus, mg/dL 
Osmolarity, mOsm/kg H,O 
BUN, mg/dL 

Arterial pH 

Lactic dehydrogenase, IU 
Creatinine phosphokinase, IU 


Urine 
Glucose, % (2-drop Clinitest) 


Ketones (Acetest) 
Orthotolidine (Hemastix) reaction 
RBCs/high-power field 


Fluid balance 
Cumulative intravenous fluids, mL 


Cumulative urine output, mL 
Weight, kg 








Table 1.—Laboratory Values of Patient With Rnhabdomyolysis and Diabetic Ketoacidosis 


Admission 12 hr 24 hr 48 hr 4 Days 1 wk 3 wk 
1,900 376 740 357 280 53 sia 
152 173 155 143 133 137 145 
3.0 5.4 7.0 3.9 4.9 4.5 4.3 
q 1.8 76 3.0 3.8 3.6 5.6 
446* 444 369 303 290 280* ve 
105 66 51 19 5 Gass 12 
7.00 7.40 7.29 7.32 "O 7.39 aa 
525 vr 1,004 1,454 1,130 267 
23,920 15,220 273 
5 3 1 1 2 — — 
Large — — — — — — 
Moderate Large Large Large Large Small — 
1-2 Occasional None None None 1-2 None 
1,490 2,110 4,489 
465 660 2,129 


10.03 


*Calculated as follows: (sodium x 2) + (blood glucose/18) + (BUN/2.8). 


Table 2.—Titer of Neutralizing 
Antibody in Patient’s Serum 


Coxsackievirus Day 1 Day 4 


< 20 
< 20 
< 20 
256-512 
< 20 
< 20 


*The lowest dilution of serum for neutralizing 
antibody test was 1:26. 


Serum haptoglobin level was 100 mg/dL 
(normal, 60 to 150 mg/dL), indicating that 
severe hemolysis was not present. 

Thirty-six hours after admission, gener- 
alized seizures began. Papilledema was not 
present. Two days after admission, the 
patient remained semicomatose, but no 
further seizures occurred, the pulmonary 
infiltrates cleared, and renal function was 
normal (serum creatinine level, 0.6 mg/dL). 
An EEG done three days after admission 
showed generalized diffuse slowing consis- 
tent with a metabolic encephalopathy. 
After the fourth day, progressive improve- 
ment in his neurological status began, and 
he was fully alert and speaking ten days 
after admission. He initially had marked 
muscle weakness after recovery from dia- 
betic ketoacidosis. His strength gradually 
improved; he was able to stand without 
support two weeks after admission, and he 
was able to walk independently four weeks 
after admission. An echocardiogram was 
normal eight days after admission. 

Five weeks after admission, when his 
muscle strength and serum CPK values 
were normal, a gastrocnemius muscle biop- 
sy specimen was obtained to rule out an 
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enzymatic deficiency. Mild focal muscle 
fiber degeneration and slight perimysial 
fibrosis were seen on light microscopy. 
Histochemical studies indicated normal 
phosphorylase and adenosine triphospha- 
tase activity. Stains with PAS, Sudan, and 
trichrome were normal. Electronmicrosco- 
py showed no abnormalities other than 
active fibroblastic activity in the imtersti- 
tial tissue. Carnitine palmityltransferase 
activity was normal. 

The patient was discharged six weeks 
after admission, with no abnormalities 
detected in cardiopulmonary, renal, or neu- 
rologic functions. When last seen, 15 
months after discharge, he continued to 
receive insulin therapy, 10 units daily. 

In serum obtained on admission and one 
month later, there was no rise in comple- 
ment fixation titers to influenza virus 
types A or B, adenovirus, or parainfluenza 
viruses 1 through 4. Multiple blood, urine, 
throat, and stool bacterial cultures yielded 
no pathogenic organisms. Retrospectively, 
stored serum was tested for neutralization 
antibody (NA) titers to coxsackievirus B4 
(strain JVB). On admission, the titer was 
128; four days later, the titer was 256 to 512 
(Table 2). These titers were reproducible on 
multiple stored serum specimens obtained 
on days 1 and 4, respectively. In the same 
specimens, there were no deteetable anti- 
bodies to coxsackieviruses B1, B2, B3, B5, 
or B6. Unfortunately, no stored serum was 
available from later in the hospital course 
for determination of convalescent NA 
titers. 


CHART REVIEW 


The orthotolidine reaction is positive in 
the presence of either hematuria or myo- 
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globinuria, and a positive reaction, in the 
absence of RBCs, can serve as a screening 
test for myoglobinuria. To determine the 
frequency of positive urine orthotolidine 
reactions at the onset of IDDM, the charts 
of all 133 children admitted with onset of 
IDDM from 1977 to 1980 were reviewed. On 
admission, all patients had ketonuria, and 
90 were acidotic with a serum carbon diox- 
ide content of less than 18 mEq/L. Twelve 
patients, in addition to the index patient, 
had positive orthotolidine reactions in the 
absence of hematuria; two reactions were 
“large,” three were “moderate,” and seven 
were “small.” None of these patients had 
urethral catheterization. The urine myo- 
globin level was measured in only one 
patient, and he had marked myoglobinuria 
(600 to 1,200 mg/L). One additional patient 
with orthotolidine-positive urine had an 
elevated serum CPK value (1,200 IU) three 
days after admission, but urine myoglobin 
concentration was not measured. Except 
for the index patient, no patient had mus- 
cle weakness after recovery from ketoaci- 
dosis. Although all patients with positive 
urine orthotolidine reactions had severe 
acidosis (mean plasma pH, 7.02; range, 6.92 
to 7.23), their mean calculated serum osmo- 
larity (830 + 48 mOsm/kg H,O), was not 
significantly different from the mean 
serum osmolarity (307 + 18 mOsm/kg 
H,O) of patients with orthotolidine-nega- 
tive urine (P > .1). 

Statistical analysis of the seasonal varia- 
tion in onset of IDDM and orthotolidine- 
positive urine was made by Rayleigh’s 
test.' There was no significant seasonal 
variation in the onset of IDDM for the 
total group of 133 patients (P > .1); howev- 
er, 11 of the 13 patients with orthotolidine- 


353 





É iac eek os See 














- 





J nt elie ik Rs aad ay eae ae 


positive urine were admitted between 
December and April, indicating a signifi- 
cant seasonal incidence for this subgroup 
(P < .025). Two of these patients had 
throat and rectal cultures for enterovi- 
ruses, but no virus was isolated. However, 
the presence of coxsackievirus B in the 
community at the time patients had IDDM 
and orthotolidine-positive urine was con- 
firmed by the Los Angeles County Public 
Health Laboratory. In the same three-year 
period as this study, 25% of their coxsack- 
ievirus B isolates were from the months of 
December through April. 


COMMENT 


The patient described in the case 
report had the characteristic clinical 
features of severe diabetic ketoacido- 
sis. The unusual finding was the posi- 
tive urine orthotolidine reaction on 
admission. Since the urine contained 
only rare RBCs, myoglobinuria was 
suspected. Substantial elevation of 
muscle enzymes in serum, myoglobin- 
emia, and myoglobinuria confirmed 
the presence of rhabdomyolysis, and 
profound muscle weakness was evi- 
dent after the patient regained con- 
sciousness. Twenty-four hours after 
admission, there was a sudden rise in 
serum potassium and phosphorus lev- 
els, consistent with exacerbation of 
rhabdomyolysis. Cardiac rhabdomyol- 
ysis was suggestéd by the occurrence 
of congestive heart failure, the CPK 
isoenzyme pattern, and the ECG and 
echocardiographic changes. 

Several conditions existed in our 
patient that could have caused or con- 
tributed to muscle breakdown, includ- 
ing hypernatremia, hyperosmolarity, 
and hypophosphatemia.** The mecha- 
nism by which hypernatremia causes 
rhabdomyolysis is unknown, but total 
body potassium deficiency, as occurs 
in diabetic ketoacidosis, may be an 
important contributing factor.* Hypo- 
phosphatemia may also cause cardio- 


1. Mardia KV: Statistics of Directional Data. 
New York, Academic Press Inc, 1972, pp 133- 
135. 

2. Opas LM, Adler R, Robinson R, et al: Rhab- 
domyolysis with severe hypernatremia. J Pediatr 
1977;90:7 13-716. 

3. Knochel JP: The pathophysiology and clini- 
cal characteristics of severe hypophosphatemia. 
Arch Intern Med 1977;137:203-220. 

4. Knochel JP, Schlein EM: On the mechanism 
of rhabdomyolysis in potassium depletion. J Clin 
Invest 1972;51:1750-1758. 
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myopathy’ and may have contributed 

eto the development of congestive 
heart failure in our patient. Other 
causes of rhabdomyolysis, such as 
drugs, toxins, muscle-enzyme defi- 
ciencies, and bacterial or viral infec- 
tions, were investigated with negative 
results except for the rise in coxsack- 
ievirus B4 NA titer. 

In the present case, there was a 
twofold to fourfold rise over a four- 
day period in NA titers to coxsackievi- 
rus B4. Although not conclusive, this is 
presumptive evidence that our patient 
had a coxsackievirus B4 infection 
present at the time his diabetes was 
diagnosed. Coxsackievirus infection 
has been associated with rhabdomyol- 
ysis and myocarditis.’ Serologic 
studies have also previously suggested 
that coxsackievirus B4 infection may 
be a cause of insulin-dependent dia- 
betes. Additional studies, however, 
have failed to confirm that this is a 
common association.’ The recent isola- 
tion of an islet-tropic coxsackievirus 
B4 from a boy who died shortly after 
the onset of diabetic symptoms is the 
strongest evidence to date that some 
children have coxsackievirus-induced 
diabetes.'’ A coxsackievirus B4 infec- 
tion may therefore have caused both 
the rhabdomyolysis and the insulin- 
dependent diabetes in our patient. 

Several points in the treatment 
of this patient deserve comment. The 
rapid infusion of sodium bicarbonate 
to correct acidosis may have contrib- 
uted to the patient’s hypernatremia, 
hypokalemia, and hyperosmolarity; 
we recommend avoidance of this prac- 
tice. The rise in the serum sodium 
level from 152 mEq/L on admission to 
173 mEq/L at 12 hours may have been 
due to a shift in the distribution of 
body water. If the osmotic force of 
1,900 mg/dL of glucose had not been 
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present on admission, the “corrected” 
serum sodium level! would have been 
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been 178 mEq/L. These calculations 
suggest that the rise in serum sodium 
concentration during the first phase 
of treatment was secondary to the fall 
in serum glucose concentration and 
the accompanying shift in water from 
the extracellular to the intracellular 
space. Our patient did not have renal 
failure despite severe rhabdomyolysis. 
A moderate degree of glucosuria was 
intentionally maintained during the 
first 48 hours of treatment to enhance 
urine flow. This may have prevented 
myoglobin precipitation in renal tu- 
bules. 

A retrospective chart review dis- 
closed a 10% incidence of orthotoli- 
dine-positive urine at the onset of 
IDDM, and myoglobinuria was con- 
firmed in one additional patient. This 
suggests that rhabdomyolysis at the 
onset of IDDM may not be uncommon. 
The chart review also showed a signif- 
icant seasonal variation in the inci- 
dence of orthotolidine-positive urine 
in newly diagnosed diabetic patients. 
Because of these findings, we recom- 
mend a systematic “approach to the 
evaluation of patients with IDDM and 
orthotolidine-positive urine. This 
should include measurement of urine 
myoglobin concentration, serum CPK 
isoenzyme values, throat and stool 
specimens for enterovirus isolation, 
and acute and convalescent (four 
weeks after diagnosis) serum for vital 
titers (especially type B coxsackievi- 
ruses). 
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Transmission of Group B Streptococci 


Traced by Use of Multiple Epidemiologic Markers 


Jeffrey D. Band, MD; Herbert W. Clegg II, MD; Peggy S. Hayes; Richard R. Facklam, PhD; 


Jacqueline Stringer; Richard E. Dixon, MD 


è During a three-week period, septi- 
cemia caused by group B Streptococcus, 
serotype Ill, developed in four infants born 
at a community hospital. The first infant 
had early-onset disease; late-onset dis- 
ease that appeared, from epidemiologic 
data, to be nosocomial developed in the 
other three infants. Bacteriophage typing 
and antimicrobial susceptibility testing 
confirmed the relatedness of the isolates. 
A prospective study designed to differen- 
tiate between vertical and nosocomial 
transmission of group B Streptococcus 
showed that of 82 ihfants, 21 (26%) were 
culture-positive during their hospitaliza- 
tion, and nine of these infants (43%) had 
been culture-negative at birth. Although 
serotype Ill strains were recovered from 
four of nine infants with apparently noso- 
comial acquisition, none of the isolates 
displayed an antibiogram or bacterio- 
phage type similar to that of the isolates 
involved*in the recent cluster. Bacterio- 
phage typing and antimicrobial suscepti- 
bilfty testing in addition to the use of 
serotyping may be helpful in epidemio- 
logic studies of group B Streptococcus. 

(Am J Dis Child 1981;135:355-358) 


esi B Streptococcus is a leading 
cause of severe bacterial disease 
in the newborn, with an incidence as 
high as one to four cases of invasive 
disease per 1,000 live births.' Although 
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much is known about the pathogenesis 
and epidemiology of the early-onset 
(usually within 48 hours after birth 
and characterized by overwhelming 
septicemia) syndrome, the late-onset 
(usually later than five days after 
birth and characterized by focal 
involvement) syndrome is not well 
understood. In the latter, the infant is 
usually healthy before the streptococ- 
cal infection, which is almost always 
caused by serotype III organisms.” 

Until recently, most investigators 
have assumed that colonization takes 
place at birth; however, late-onset dis- 
ease has been demonstrated in infants 
whose cultures were negative at birth 
and who were born to culture-nega- 
tive mothers; this has raised the possi- 
bility of postnatal acquisition.*’ Also, 
clusters of late-onset disease have 
been reported in nurseries, suggest- 
ing that postnatal transmission may 
have occurred in the nursery set- 
tng Ses 

To trace the spread of an epidemic 
strain, epidemiologic markers are 
helpful in distinguishing it from oth- 
ers that may colonize infants and 
mothers. We found bacteriophage 
lysis and antimicrobial susceptibility 
patterns to be helpful in investigating 
a cluster of five cases of serotype III 
group B Streptococcus invasive dis- 
ease. 


MATERIALS AND METHODS 
Background 


This investigation was conducted at a 
community hospital that averaged 135 live 


births per month. The nurseries consist of 
four rooms: a nine-bed neonatal intensive- 
care unit (NICU), two 12-bed full-term 
units (FTN), and a single isolation room. 
Nurses are not restricted to a single unit 
during each shift. Infants in the NICU who 
require isolation are placed in individual 
isolettes, but are neither segregated from 
uninfected infants nor cared for by sepa- 
rate personnel. 


Outbreak Investigation 


To identify additional cases of meningi- 
tis, bacteremia, or other invasive diseases 
due to group B Streptococcus, we reviewed 
the microbiology laboratory records for the 
period July 1, 1977, to Aug 10, 1978. Also, all 
infants in the nursery on Aug 10, 1978, 
were examined by one of us (J.D.B.) and 
cultures of group B Streptococcus were 
obtained from the throat, umbilicus, and 
rectum of each infant. The hospital records 
of the infants and mothers involved in the 
current cluster were reviewed to evaluate 
host and exposure factors for infection 
with group B Streptococcus. Members of 
each family were questioned about asso- 
ciated illnesses. 

Nursery staff records were examined to 
determine staffing patterns and contact 
with individual infants. Personnel were 
interviewed about infant health-care pro- 
cedures and practices. 


Prospective Study 
of Infant Colonization: 
Acquisition and Persistence 


A prospective-culture survey was con- 
ducted from Aug 11 to Aug 25 to determine 
patterns of acquisition of group B Strepto- 
coccus during hospitalization and persis- 
tence of carriage by infants. Swabs for 
culture were obtained in duplicate from the 
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Table 1.—Antimicrobial Susceptibility Patterns and Bacteriophage Types of 
Isolates of Nursery-Acquired Group B Streptococcus Serotype III 


Source of 
Isolate 
Late-onset cases 
(epidemic strains) 


Colonized infants from 
prospective study 


Antibiotic Sensitivity Zone Size, mm* 





6 19 6 18 23 15 


Nontypable 
12 
12 


14 13 15 20 11/12 





*1 indicates penicillin (6 4g); 2, methicillin (5 4g); 3, cephalothin (30 yg); 4, lincomycin (2 pg); 5, erythromycin (15 ug); 6, tetracycline (30 ug); 7, 


chloramphenicol (30 yg); 8, sulfathiazole (300 jg); 9, rifampin (10 pg); 10, kanamycin (30 yg); 11, neomycin (30 pg); 12, gentamicin (10 ug); 13, tobramycin 


(10 pg). 


Table 2.—Clinical, Epidemiologic, and Laboratory Characteristics of Four Infants With Group B Streptococcal Infections 


Birth 
Weight, kg 
7/19/78 
7/18/78 
7/10/78 





Apgar Score After 
1 min/5 min 


Age at 
Clinical 
Onset 

Birth 

12 days 

23 days 
distress 


Clinical 
Appearance 


Multisystem failure 
Diarrhea, fever 
Irritability, respiratory 


Blood, +; CSF,— 
Blood, +; CSF, +. 
Blood, +; CSF, + 


Survived 
Died 
Survived 





4 7/30/78 2.1 8/10 9 days Lethargy Blood, +; CSF, + Survived 









Length of 
Gestation, 
wk 


1 36 


Duration 
ROM,* hr 


24-30 


Case 











*Rupture of membranes. 
Caesarean section, C; vaginal, V. 
Group B streptococci, GBS. 


throat, vagina, and rectum of women at the 
time of delivery before application of any 
antiseptics and once again prior to hospital 
discharge. Swab specimens were also 
obtained in duplicate from each infant’s 
throat, umibilicus, and rectum at birth, 
before skin and cord care, and at discharge. 
Infants in the NICU had cultures obtained 
every 48 to 72 hours. All cultures were 
obtained prior to any daily routine skin or 
cord care. During the prospective survey, 
the two FTNs alternated admissions on 
successive 48-hour cycles. Infants were dis- 
charged from the nursery to which they 
were admitted and nurses were assigned to 
a single nursery. All infants who were 
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Table 3.—Clinical, Epidemiologic, and Laboratory Characteristics of the 
Mother$ of Four Infants With Group B Streptococcal Infections 


Typey 
Delivery 





Maternal 
Infection Cultures 
C GBS} sepsis Placenta, +; 
postpartum blood, + 


2 40 2-6 V None Vagina,— 


3 36 24 C 
4 36 2-6 V 
























None Not done 





culture-positive for group B Streptococcus 
at discharge were recultured at 2, 4, and 8 
weeks. 


Laboratory Methods 


All cultures were obtained with sterile 
cotton swabs. The swab was immediately 
placed into silica gel packets and for- 
warded to the Center for Disease Control 
(CDC), Atlanta. Upon arrival at CDC, 
swabs were processed as previously de- 
scribed.** With use of a disk-diffusion 
method standardized for streptococci," 
serotype III isolates from patients in- 
volved in the initial cluster of cases and 
those obtained during the prospective sur- 


vey were tested simultaneously by one 
individual in a blind fashion for antimicro- 
bial susceptibility with 13 antibiotic im- 
pregnated disks (Table 1). Serotype III 
isolates were also tested for bacteriophage- 
lysis patterns by the method of Stringer 
and Maxted.'’ 


RESULTS 
Investigation of the Outbreak 


For the year preceding this out- 
break, 1,590 live births were recordéd 
at the hospital, and only six cases of 
group B Streptococcus bacteremia or 
meningitis in neonates were docu- 
mented (3.8 cases per 1,000 live 
births). The most recent case before 
the outbreak occurred in April 1978. 

Tables 2 and 3 give the clinical, 
epidemiologic, and laboratory fea- 
tures observed in the babies involved 
in the outbreak and their mothers. 
The first infant, born on July 19, had 
signs of septicemia at birth; the 
infant’s mother had prolonged rup- 
ture of membranes and premature 
labor, as well as group B streptococcal 
septicemia after delivery. Within a 
ten-day period, July 30 to Aug 8, late- 
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onset group B streptococcal disease 
developed in three other infants. Two 
of these infants had been hospitalized 
in the NICU before onset of disease. 
The third infant had been hospitalized 
solely in FTN and had been home for 
nine days before onset. No family 
members except the mother of the 
first infant had signs of illness. 

The dates of hospitalization of each 
infant overlapped those of at least one 
other infant involved in this cluster. 
We could document no common expo- 
sure of the infants to any hospital 
staff member, however, nor to medi- 
cal procedures or therapeutic inter- 
ventions prior to onset. However, all 
three infants with late-onset disease 
were hospitalized during the period 
when the patient-nurse ratio each day 
exceeded 8.2, statistically significant 
higher ratios than were observed in 
the six weeks preceding the cluster 
(P = .017, Mann Whitney U test). 

Of the 18 infants present in the 
nursery on Aug 10, only one was colo- 
nized with group B Streptococcus (se- 
rotype Ic). No infants were clinically 
ill with presumed or documented 
infection on this day. 


Prospective Study 
of Infant Colonization: 
Acquisition and Persistence 


Cultures were obtained from 82 con- 
secutive mother-infant pairs during 
the prospective study. Nineteen wom- 
en (23.2%) were culture-positive for 
group B Streptococcus from one or 
more sites cultured at delivery (vagi- 
na, 17; rectum, 14; and throat, four); 
three others (3.7%) became culture- 
positive during their hospital stay. 
Twelve infants (14.6%) were culture- 
positive for group B Streptococcus at 
birth (rectum, 12; umbilicus 11; and 
throat, seven); mothers of 11 infants 
were culture-positive. Nine infants 
(138%) became culture-positive during 
hospitalization in the nurseries: five 
of 42 infants admitted to one FTN, 
four of 29 infants admitted to the 
other FTN, and zero of four infants 
admitted to the NICU (P > .05, Fish- 
er’s exact test). Culture-positive sites 
were the umbilicus, six cases; rectum, 
four; and throat, four. 

Nearly three quarters (14/19) of the 
isolates obtained from mothers at the 
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time of delivery were serotype III. 
Type I isolates accounted for 19% and» 
type II for 5%; 5% were nontypable. 
All 11 colonized infants born to a 
culture-positive mother had the moth- 
er’s streptococcal serotype at birth. 
None of the mothers of the nine 
infants who acquired group B Strepto- 
coccus in the hospital were culture- 
positive for the same serotype. Three 
of these nine infants became colonized 
with type 1 strains, four with type 3 
strains, and two with nontypable 
strains. 

Nineteen infants were colonized 
with group B Streptococcus at the 
time of discharge. Follow-up of 15 of 
these infants two weeks after dis- 
charge showed that six (40%) were still 
colonized with the same serotype. 
Four weeks after discharge, only one 
infant who had been culture-positive 
at discharge still harbored organisms 
of the same serotype. This infant was 
culture-negative at eight weeks. An 
additional infant had acquired a new 
serotype at four weeks. 

Karly-onset group B streptococcal 
disease developed in one infant during 
the study period. This infant was pre- 
mature but otherwise the product of 
uncomplicated labor and delivery. At 
delivery the infant and mother were 
culture-positive from multiple sites 
for a type III strain. No late-onset 
group B streptococcal disease devel- 
oped in infants in the six months after 
the initial investigation of the out- 
break. 


Characterization of 
Serotype III Strains 


The four infants and the mother of 
the first infant to become ill were all 
infected with type III group B Strep- 
tococcus. Isolates from the three 
infants with late-onset disease (epi- 
demic strains) and isolates of type III 
group B Streptococcus from the four 
infants found during the prospective 
study to have hospital-acquired coloni- 
zation were available for antimicro- 
bial diffusion testing and bacterio- 
phage typing (Table 3). The strain 
from the early-onset case was not 
available for testing. The epidemic 
strains, all bacteriophage type 27/31, 
had markedly similar susceptibility 
patterns. Of the isolates from the four 


infants identified in the prospective 
study, none had an antibiogram or 
bacteriophage-lysis pattern similar to 
that of the epidemic strain. 


COMMENT 


In this outbreak, postnatal trans- 
mission in the nursery seemed likely 
for the following reasons: (1) A cluster 
of cases of late-onset disease occurred 
and involved three infants, two of 
whom had not been discharged from 
the nursery before onset of illness. (2) 
Hospitalization of these infants over- 
lapped in the nursery. (3) All infants 
were infected with a serotype III 
strain. The three isolates available for 
further testing had similar antibio- 
grams and were of the same bacterio- 
phage type. 

The source for the introduction of 
the epidemic strain into the nursery 
could not be documented. We believe, 
however, that one potential source 
was the infant with early-onset dis- 
ease admitted to the nursery 12 days 
before the beginning of the cluster. 
This hypothesis could not be further 
evaluated since this infant’s serotype 
III strain was not available for fur- 
ther analysis. 

It is plausible that crowding or the 
higher patient-to-nurse ratio observed 
during this period may have increased 
the opportunity for infant-to-infant 
spread by nursing personnel, especial- 
ly since the usual practice for nursing 
personnel was to care for infants in all 
nurseries during the same shift. The 
56 nursery personnel who had contact 
with these infants were not cultured, 
since more than 40% of a nursery staff 
population may be colonized with 
group B Streptococcus’ and, at the 
time of the investigation, bacterio- 
phage typing was not available to help 
characterize a common organism. 

The use of antibiograms and bacte- 
riophage typing greatly facilitated 
our tracing of the spread of group B 
Streptococcus. Although widely em- 
ployed in epidemiologic investigations 
caused by other organisms, antibio- 
grams have not been thought to be of 
use with group B Streptococcus since 
these organisms generally are consid- 
ered to have a standard pattern of 
antibiotic susceptibility or resist- 
ance." However, zone sizes may 
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vary sufficiently from strain to strain 
to permit identification of an epi- 
demic strain by antibiotic disk test- 
ing. Bacteriophage typing of group B 
Streptococcus has only recently been 
developed, but preliminary studies 
suggest that nearly 75% of the group 
B streptococci are lysed by one or 
more bacteriophages. Lytic patterns 
may be recognized within each sero- 
type; 17 patterns have been associated 
with serotype III strains. However, no 
pattern is specific for a single sero- 
type.” Using these markers together 
with serotyping permitted us to estab- 
lish that the epidemic strain was no 
longer circulating in the nursery 
immediately after the outbreak. Of 
the nine infants with nursery- 
acquired group B Streptococcus in the 
prospective study, only four were 
colonized with a serotype III orga- 
nism. None of these isolates displayed 
an antibiogram or had bacteriophage 
lysis patterns similar to those of the 
epidemic strain. The mothers of seven 
of the nine infants were repeatedly 
culture-negative for group B Strepto- 
coccus. The other two mothers were 
culture-positive but harbored a differ- 
ent serotype, thus supporting the con- 
clusion that the nursery rather than 
the postpartum reom was the site of 
transmission to the infants. Anthony 
et al have also recently suggested that 


1. Baker CJ: Summary of the workshop on 
perinatal infections due to group B Streptococcus. 
J Infect Dis 1977;136:137-152. 

2. Baker CJ, Barrett FF: Transmission of 
group B streptococci among parturient women 
and their neonates. J Pediatr 1973;83:919-925. 

3. Baker CJ, Barrett FF: Group B streptococ- 
cal infections in infants. JAMA 1974,;230:1158- 
1160. 

4. Steere AC, Aber RC, Warford LR, et al: 
Possible nosocomial transmission of group B 
streptococci in a newborn nursery. J Pediatr 
1975;87:784-787. 

5. Aber RC, Allen N, Howell JT, et al: Noso- 
comial transmission of group B streptococci. 
Pediatrics 1976;58:346-353. 

6. Paredes A, Wong P, Mason EO, et al: Noso- 
comial transmission of group B streptococci in a 
newborn nursery. Pediatrics 1977;59:679-682. 

7. Ferrieri P, Cleary PP, Seeds AE: Epidemiol- 
ogy of group B streptococcal carriage in pregnant 
women and newborn infants. J Med Microbiol 


358 Am J Dis Child—Vol 135, April 1981 


bacteriophage typing in connection 
with serotyping appears to be helpful 
as a marker in documenting cross- 
colonization among infants in a nur- 
sery.'**The use of antibiograms was 
not explored. 

The prospective study demon- 
strated that acquisition of group B 
Streptococcus by infants in the nur- 
sery was not rare and continued to 
occur despite control measures; 13% of 
infants who were culture-negative at 
birth acquired the organism in the 
nursery, despite the institution of pro- 
cedures aimed at preventing spread of 
the organism by direct contact. This is 
difficult to explain by culture-tech- 
nique insensitivity alone, in which an 
initial positive-culture site may have 
been missed since three sites were 
cultured from each neonate. However, 
even assuming that these cultures 
were falsely negative at birth, a lower 
bound of the sensitivity of the culture 
technique can be estimated at 87%. Of 
the 31 culture-positive infants and 
mothers at birth, 27 of these pairs 
were culture-positive with the same 
serotype at discharge. The rate of 
acquisition was similar in the two 
full-term nurseries despite cohorting 
of nurses, suggesting that transmis- 
sion was not associated with a single 
nurse. These findings are consistent 
with other studies in which nearly half 
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of the infants who are culture-positive 
at discharge have acquired the orga- 
nism in the hospital.’ 

Other investigators have shown 
that infants, once colonized, may car- 
ry group B Streptococcus for weeks to 
months. However, additional char- 
acterization of the colonizing strain 
has rarely been done; thus, the possi- 
bility exists that the original coloniz- 
ing strain was lost much sooner and 
replaced by another. In this study, 40% 
of the infants continued to be colo- 
nized with group B Streptococcus of 
the same serotype after two weeks, 7% 
after four weeks, and none after eight 
weeks, while about 25% of the infants 
acquired organisms of a new serotype 
in the four weeks after discharge. 

Postnatal acquisition of group B 
Streptococcus, either in the nursery or 
community, appears to be an impor- 
tant method of infant colonization 
with group B Streptococcus. Use of 
additional epidemiologic tools, partic- 
ularly bacteriophage typing of strains 
of the same serotype, to characterize 
this organism may lead to important 
advances in our understanding of the 
epidemiology of late-onset disease. 
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Hydrocele After EI 


Ventriculoperitoneal Shunting 


Howard H. Kaufman, MD, Peter W. Carmel, MD 


è Hydroceles were noted in six patients 
who had ventriculoperitoneal shunts at 
less than 1 year of age. These took a few 
days to several months to develop. The 
incidence was 7% in girls and 23% in boys 
less than 1 year of age. Hydrocephalus 
was especially severe in the older patients 
in the group. In one case, the hydroceles 
cleared spontaneously when a peritoneal 
catheter was removed. A patent proces- 
sus vaginalis may allow development of a 
hydrocele in the face of increased intra- 
abdominal fluid and pressure. The cathe- 
ter position may be important, and it is 
possible that CSF alters the absorbing 
properties of the peritoneum and also 
prevents closure of the processus vagi- 
nalis. 

(Am J Dis Child 1981;135:359-361) 


entriculoperitoneal (VP) shunts 

can deliver relatively large vol- 
umes of fluid into the peritoneal cavi- 
ty. If the increased volume causes 
enough pressure, and if the processus 
vaginalis is patent, hydroceles can 
develop. Review of a recent series of 
shunts disclosed a striking number of 
patients with this problem. 


SUBJECTS 


A retrospective review of 83 children 16 
years ołd or less who had VP shunts during 
a recent 4'4-year period was carried out to 
determine the incidence of hydroceles. In 
six children hydroceles developed. Their 
charts were examined in detail to deter- 
mine what factors might be responsible. 


RESULTS 


All six hydroceles developed in chil- 
dren less than 1 year of age. There 
was one hydrocele among 14 girls 
(7%), and five hydroceles among 22 
boys (23%). The combined incidence 
was 17% (6/36) (Table 1). 
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An attempt was made to <stimate 
in these children the severity of 
hydrocephalus on the basis of head 
circumference, opening pressure, and 
width of cortical mantle (Figure), and 
so to estimate whether unusually 
large fluid overflow into the abdomen 
might be expected to lead to hydro- 
celes. These factors varied independ- 
ently in each case; however, patients 3, 
5, and 6, in whom the peritoneal 
shunts were placed when they were 
older, had very large head circumfer- 
ences and very high CSF opening 
pressures. Thus, although ths proces- 
sus vaginalis was more likey to be 
closing in this group, perhaps a 
greater fluid load and therefore 
greater pressure was exerted in the 
abdomen, which might be exzected to 
more readily produce the hydroceles. 

Hydroceles occurred with either 
low- or medium-pressure shunts. In 
two patients, the hydroce.es were 
bilateral. One of these children had 
had bilateral shunts. In one patient 
with a single shunt, the hydrocele 
occurred on the side opposite the 
shunt, although it was not clear where 
the end of the catheter actually lay. 
The hydroceles took a few days to 
several months to develop. In one case, 
the hydroceles disappeared sponta- 
neously after the peritoneal shunt was 
removed. In the other five, surgical 
repair was carried out. 


COMMENT 


Since the problem of peritoneal 
reaction was obviated by the mtroduc- 
tion of siliconized tubing by Ames,’ 
peritoneal shunting has beer. increas- 
ingly used. Shunts into the peritoneal 
cavity have obvious advantages. They 
are technically simpler to perform 
than atrial shunts. They do not lead to 
endocarditis and sepsis, anc they do 
not require as many revisions in the 
growing infant. Still, peritoneal 
shunts have a variety of zomplica- 
tions, one being the develosment of 


hydrocele or hernia.” 

It is a generally accepted fact that 
94% of male infants have a patent 
processus vaginalis at birth. Fifty- 
seven percent remain open at one 
year. Failure to obliterate the proces- 
sus probably occurs in about 15% to 
37% of boys, as indicated by autopsy 
studies on adult cadavers.*" 

As long as the processus remains 
open, it provides a pathway for the 
development of a communicating hy- 
drocele, an indirect inguinal hernia, or 
both. In the case of the communicat- 
ing hydrocele, it is thought that peri- 
toneal fluid circulates through the 
patent processus vaginalis, fills the 
distal portion, and becomes en- 
trapped. We have been unable to dis- 
cover the clinical incidence of hydro- 
celes. Because of the high incidence of 
spontaneous obliteration, surgery is 
not usually indicated until the second 
year of life.* 

The incidence of Clinically apparent 
hernias in children under 5 years of 
age varies from 0.8% to 4.4%, and they 
are often seen in the first year and 
particularly in the first six months of 
life. The condition is nine times more 
frequent in boys than in girls.*'°" 
Increased intra-abdominal pressure 
has been implicated in the develop- 
ment of hernias.'* Surgical correction 
is generally suggested. 

The fact that hydroceles and her- 
nias are not seen universally in young 
children with VP shunts must be due 
to the fact that the peritoneal cavity, 
with its large absorptive surface, can 
usually process the volume of fluid 
released by a shunt and so avoid 
increased intra-abdominal pressure. 
Although there are a number of 
reports of malabsorption in chil- 
dren" and one in adults,’ many 
of these cases had specific causes (Ta- 
ble 2). Indeed, in one recent large 
series of VP shunts, this was only seen 
in one of 357 cases (0.3%).° By way of 
contrast, in another report of 1,612 
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Table 1.—Summary of Cases With Reference to Severity of Hydrocephalus, Details of Shunts, 
¥ and Development of Hydroceles 


Initial 
Opening 
Pressure, 
mm H,O 
Grossly 
increased 


? 100 


Duration to 
Development of 
Hydrocele 
(Age) 

2⁄2 mo 
(3% mo) 

8 days 
(5% mo) 

3 mo Left 
(11 mo) 


Initial 
Cortical 
Mantle, cm 


. Initial Head 
Circumference, cm 
(Percentile) 


Comments 
About 
Shunt 

Right; medium 
Hakim 

Right McBurney; 
medium Holter 

Right 

Left; low pressure 
Holter 

Right; medium 
Hakim 

Left cyst 
peritoneum 

Right ventricle 
peritoneum; 
medium Hakim 

Right; medium 
Hakim 


Age at 
Peritoneal 
Shunting 


5⁄2 wk 


Patient/ Age First 
Sex Seen 


5⁄2 wk 


Site of, 
Hydrocele 


Bilateral 


6% wk 5 mo Right 


4mo 320 8 mo 
9 mo 


4⁄2 mo 5 mo 
(9⁄2 mo) 


5⁄2 mo 440 Bilateral 


11 mo 


(c.100) 


Head Circumference 3.0 
44 =? 


(Centimetegs) 


40 


WD) increased) 
aris 
36 7 


Age 
(Months) 





Variables of hydrocephalus for each case, graphed on standard head circumference 
curves, including opening pressure (upper number, given in millimeters of water) and 
cortical mantle (lower number, given in centimeters). 


peritoneal shunts, 1.7% of patients 
were said to have problems with peri- 
toneal adhesions or malabsorption of 
CSF.” An instance of ascites, which 
developed after a VP shunt in a 
patient with bilateral choroid plexus 
papillomas, is especially interesting in 
that a very high delivery of CSF 
would have been expected.” 

The patency of the processus vagi- 
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nalis has been demonstrated in sev- 
eral cases in which the peritoneal 
catheter actually came to lie in the 
scrotum’*** (and at times even caused 
apparent torsion*’**). This was also 
noted commonly in larger series of 
patients.‘ 6:79-30 

Hydroceles have been reported on 
several occasions. In one series, there 
were two cases in 133 VP shunts 


(1.5%). There are reports of a com- 
bined incidence of hydrocele and her- 
nia in 12% of 34 children in one series”? 
and in 25% of 79 children in another.” 
In one series, the problem was appar- 
ently so common that it was not stated 
as a complication.’ 

In one review, hernias alone were 
seen. In 31 (17%) of 185 patients (mean 
age, 1% months), hernias developed at 
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Table 2.—Reports in Literature of Hydroceles 


Source, yr No. of Cases 
Ames,’ 1967 


Dean and Keller,'* 1972 


Parry et al, 1975 
Ray and Peck,” 1956 


Rosenthal et al,” 1974 
Scherzer,” 1975 

Weidmann,"* 1975 

Cummings et al,” 1976 1 


1/357 
(0.3%) 
28/1,612 
(1.7%) 
Little et al, 1972 2/32 
(6%) 
Guidetti et al, 1976 2/10 
(20%) 


Raimondi et al, 1977 


Strahl et al,” 1978* 


*Peritoneal adhesions or malabsorption of CSF. 


an average interval of 6.8 months 
after shunting. Three fourths of the 
patients had an open processus vagi- 
nalis on the second side at exploration 
or had a hernia on the second side 
later. Of note, one patient was 5 years 
old and another 7 years old. Incarcera- 
tion of the hernia occurred in 20%. By 
way of contrasf, only three of 242 
patients with ventriculoatrial shunts 
had hernias.“ The reason we did not 
see hernias may have been that we 
were sensitized to the development of 
hydroceles and detected them early 
before secondary hernias developed. 

The appearance of a hydrocele a few 
days orweeks after shunting suggests 
a causative relationship. The question 
of whether the position of a catheter 
in close proximity to the internal 
opening of the processus vaginalis 
might increase the incidence of hydro- 
cephalus is open to speculation, since 
data are not available. Should this be 
the case, perhaps an effort should be 
made to position the catheter tips 
higher in the abdomen. 

The continuing transfer of CSF 
may also be necessary to maintain the 
hydrocele. Of note is that, in case 1, 
the hydroceles disappeared sponta- 
neously when the peritoneal catheter 
was removed. 

One other interesting area of specu- 
lation is whether contact with CSF 
alters the absorbing properties of the 
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Age Cause 
2 yr After fever 


After surgery (anomalies) 
and wound infection; after 
diptheria pertussis-te*anus 
immunization 


Bilateral choriod plexus 
papillomas 


Astrocytoma 


Wound dehiscence, 3 
abdominal operations 


Previous peritonitis 


membranes of the peritoneal cavity. 
Cerebrospinal fluid has a remarkable 
property of forming membrane-lined 
cavities, as seen in the formation of 
pseudomeningoceles with dural and 
arachnoidal tears. Could it alter 
intra-abdominal membranes and de- 
crease spinal fluid absorption and 
could it also somehow prevent coapta- 
tion of the processus vaginalis? 
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Hemodynamic and ECG Responses 
to Exercise in Children With 
Sickle Cell Anemia 
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Max D. Miller, EdD; Judith McFarlane, MS; Tadashi Hayashidera, MD 


è To determine whether exercise re- 
sponses are different from normal in chil- 
dren with sickle cell anemia (SCA), we 
performed dynamic cycle ergometer exer- 
cise testing in 47 patients with SCA, aged 
5 to 18 years, and 170 healthy, black, 
age-matched control subjects. Seven 
(15%) of the patierts with SCA had defi- 
nitely ischemic, 16 (34%) had equivocally 
ischemic, and 24 (51%) had nonischemic 
ECG responses. Resting heart rate in the 
three groups of patients with SCA was 
higher than control values. Maximum 
exercise heart rate attained was lowest in 
the definitely ischemic group. All patients 
with SCA had decreased blood pressure 
responses and maximum working capaci- 
ty when compared with control subjects. 
Hemoglobin concentration was lowest in 
the definitely ischemic group and corre- 
lated with maximum workload. Long-term 
myocardial ischemia may lead to fibrosis 
and the decreased myocardial contractili- 
ty seen in adult patients with SCA. 

(Am J Dis Child 1981;135:362-366) 
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he cause for the “cardiomyopa- 

thy” present in some adult 
patients with sickle cell anemia (SCA) 
has been a subject of debate.’ A 
previous report from this laboratory* 
showed impaired left ventricular per- 
formance in children with SCA, as 
assessed by echocardiography. Other 
investigators have reported abnor- 
malities in children with SCA as man- 
ifested by murmurs, ECGs, phonocar- 
diograms, chest roentgenograms, and 
cardiac catheterization.’* Dynamic 
exercise testing is a means of evaluat- 
ing functional potential and cardiac 
reserve capacity. There is a lack of 
data regarding exercise responses of 
children with SCA as well as those 
with anemia of other causes.*'’ We 
compare the physiologic responses to 
exercise in children with SCA with a 
group of healthy age-matched black 
children. 


SUBJECTS AND METHODS 
Subjects 


We studied 47 children, 28 male and 19 
female, aged 5 to 18 years (mean, 
10.3 + 2.8 years) with homozygous SCA. 
Written informed consent was obtained 
from parents and most children. One child 
was receiving digoxin for a previous epi- 
sode of congestive heart failure. Only one 
child had had a recent blood transfusion as 


part of his therapy for a cerebrovascular 
accident. In addition, 170 healthy black 
children had similar exercise testing (con- 
trol). The results from these children have 
been previously reported.'''* The mean 
hematocrit value of the healthy children 
studied was 35.4%, witha range of 31.8% to 
41.6%; no child had significant anemia. 
Hemoglobin values were not obtained from 
the control group. 


Procedures 


Hematologic procedures were performed 
by standard methods; RBC indices and 
hemoglobin (Hb) level were measured with 
a cell counter. The percentage of isreversi- 
bly sickled cells (ISC) was determined from 
Wright’s stained peripheral smears by the 
method of Jensen et al,'* in which 1,000 
cells were counted. Only those cells that 
were hyperchromic and had distinct points 
at both ends were called ISC. Ovalocytes, 
teardrop cells, and other poikilocytes were 
excluded. Hemoglobin types were deter- 
mined by starch gel electrophoresis." Fetal 
Hb (HbF) levels were determined by the 
alkali denaturation method. Levels of 
HbA., and in some instances HbF, were 
determined by chromatography on col- 
umns of diethylaminoethy! cellulose." 

The exercise protocol used in the Pediat- 
ric Physical Performance Laboratory at 
the Medical College of Georgia, Augusta, 
has been described previously." The vari- 
ables measured or monitored during me- 
chanically braked cycle ergometer exercise 
testing were as follows: heart rate (HR), 
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systolic blood pressure (BP), work capacity, 
and ECG leads V,, V, and aV, on an 
exercise monitor. Diastolic BP was not 
tabulated because of the difficulty that we 
believe exists in obtaining reliable values. 

Myocardial ischemia during exercise was 
assessed by the use of the PR isoelectric 
line (Fig 1). This was chosen because of its 
low incidence in our previous studies of 
apparent ischemia in healthy individuals, 
when compared with the PQ-PQ line. The 
ECG responses that were defined as defi- 
nitely ischemic were downsloping of the ST 
segment during the initial 60 to 80.ms with 
or without J-point depression, or a flat ST 
segment slope with J-point depression (Fig 
2). Equivocally ischemic responses were 
those in which the ST segment during 
exercise had a slope of 0 during the initial 
60 to 80 ms or J-point depression and an 
upsloping ST segment. 

All children were urged to pedal to 
exhaustion; this point was equated with a 
maximal test. The maximum workload 
achieved (Wmax) was standardized for all 
age groups by expressing it as the maxi- 
mum number of kilogram meters per kilo- 
gram of body weight. The maximum kilo- 
gram meter was the average of the work- 
load achieved during the last two minutes 
of stress. 


Statistical Analysis 


All data shown are expressed as 
mean + SD. Because HR and BP values in 
healthy black children have been shown to 
be age dependent, the analysis of these 
variables was by Z score. Briefly, the value 
of each patient with SCA was expressed as 
the number of SDs from the mean value of 
age-matched healthy black children. The 
mean + SD was compared with the ex- 
pected Z-score distribution; ie, mean Z 
score =@, SD = 1. Student’s unpaired t 
test was used to determine significance. 


‘ RESULTS 


For the data analysis, we have divi- 
ded the HR, BP, and Wmax per kilo- 
gram results according to the ECG 
ischemic response (Table). The pa- 
tients with SCA who did not demon- 
strate ischemia on their exercise ECG 
are referred to as “nonischemic.” No 
patient with SCA demonstrated defi- 
nite ischemia on his resting ECG. 


Exercise Testing 


No vaso-occlusive crises occurred 
during or after exercise; neither were 
there any exercise-induced dysrhyth- 
mias. Seven of the children with SCA 
(15%) had definitely ischemic ECG 
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Fig 1.—Method of measurement of J-point displacement. Top, P-R igoelectric line gave 
lower incidence of false-positive ischemia in control subjects. Bottom, Q isoelectric line 
gave high incidence of apparent ischemia in control subjects and thus was not utilized. 
P-R isoelectric line avoids artifact of J-point depression caused by atrial repolarization— 


Ta wave. 


responses; 16 (34%) had equivocally 
ischemic responses; and 24 (51%) had 
nonischemie responses. Of the 170 
healthy children, none had definite 
ischemia." One control child had a flat 
ST segment slope at maximum exer- 
cise, and four had isolatec J-point 
depression. Thus, the percentage of 
the healthy children with equivocal 
responses was 2.6%, while that in the 
patients with SCA was 34.0%. 


Hematologic Data 


Hemoglobin electrophoresis of each 
patient with SCA revealed HbS, HbF, 
and levels of HbA, less than 4%. The 
one exception, a boy on a hypertrans- 
fusion program, had 2.0% HbS, 6.7% 
ISC, 9.5 g/dL hemoglobin, and 6% re- 
ticulocytes. The mean hemoglobin val- 
ue for all patients with SCA was 


8.0 + 1.0 g/dL; the definitely ischemic 
group had the lowest value, 7.2 + 0.4 
g/dL. This was significantly lower 
(P < .05) than the value for the nonis- 
chemic group (8.1 + 1.0 g/dL). The 
mean hemoglobin concentration in the 
equivocally ischemic group was 
8.2 + 1.1 g/dL, also different from 
the value for the definitely ischemic 
group (P < .05). There were no signif- 
icant differences among the defi- 
nitely ischemic, equivocally ischemic, 
and nonischemic groups for the per- 
centage of HbF or ISC. The percent- 
age of reticulocytes in the definitely 
ischemic group, 15.8% + 7.2%, was 
higher than that found in the equivo- 
cal group, 10.5% + 3.2% (P < .05). 


Heart Rate 
Resting HR (Table) did not differ 
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Fig 2.—Patterns of ECG ischemic response. A, Displacement of J point with downsloping 
ST segment. B, Displacement of J point with flat (0 slope) ST segment. C, No 
displacement of J point; downsloping ST segment. D, No displacement of J point; ST 
segment slope 0. E, Displacement of J point with upsloping ST segment. Responses A,B, 
and C are those of definite ischemia; D and E are those of equivocal ischemia. 


Clinical Data and ECG Exercise Responses in Patients With SCA in Comparison 
With Control Subjects* 


Patients With SCAT 


Clinical 
Datat 


12.0 + 2.6 
Hemoglobin, g/dL 7.2 + 0.4 


HR resting, beats/ 
min 97 + 13]| 


HR maximum‘ —0.93 + 0.67 # 
—0.067 + 1.15 


BP resting‘ 


96 + 13]| 
—0.50 + 0.74 
0.67 + 1.56# 


El Control Values 
16 170 
92+ 25 


10.5 + 2.8 10.3 = 21 


93 + 12|| 
—0.58 + 0.53]| 
0.13 + 1.47 





BP maximum‘ 
ABP, mm Hg 


—2.18 + 1.55]| 
28 + 15§ 


9.5 + 2.6|| 


—0.63 + 1.35 # 
34 + 17|| 


11.1 + 3.3]| 


—1.41 + 0.99} 


31 + 12| 51 + 16.5 


11.8 + 2.4|| 15.6 + 3.5 





*SCA indicates sickle cell anemia; values reflect mean + SD. 
+HR indicates heart rate; BP, blood pressure; ABP, change; Wmax, maximum working capacity. 
DI indicates definitely ischemic ECG response; El, equivocally ischemic; NI, nonischemic. 


§Control children had hematocrit reading. 


\|Significantly different from control value (P < .01). 


‘Expressed as mean + SD of Z score. 


# Significantly different from control value (P < .05). 


among the definitely, equivocally, and 
nonischemic patients with SCA. All 


- patients with SCA had a higher rest- 


ing HR in comparison with control 
subjects (P< .01). Maximum HR 
(HRmax) achieved during exercise 
was lowest in the definitely ischemic 
group (P < .02 vs healthy). The nonis- 
chemic group also had a significantly 
lower HRmax than healthy blacks 
(P = .01). 
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Blood Pressure 

Resting systolic BP (Table) was 
higher in the equivocally ischemic 
patients than in the control subjects 
(P < .02). There were no significant 
differences at rest between either the 
definitely ischemic or the nonischemic 
groups and the control group. At 
Wmax, the BP values (Table) all dif- 
fered significantly from control and 
from each other. The definitely 


ischemic, equivocally ischemic, and 
nonischemic patients’ BP values were 
lower than control at the P < .0001, 
P < .02, and P < .0001 levels, respec- 
tively. 

The change (A) from resting BP to 
maximum BP has been shown to be 
age independent.” Healthy black chil- 
dren had a rise in systolic BP (ABP) of 
51 + 16.5 mm Hg with maximal exer- 
cise (Table). All SCA groups had lower 
ABP than control subjects, each sig- 
nificant at the P < .001 level or lower. 
These differences were especially pro- 
nounced when the groups were ana- 
lyzed by sex. The male patients with 
SCA had a more pronounced impair- 
ment in ABP than similarly ischemic 
female patients. 


Workload 


In the control population, male and 
female subjects achieved similar 
Wmax per kilogram until about the 
age of 11, at which time the male 
subjects achieved higher workloads. 
The healthy black male subjects 
achieved workloads of 17.2 + 3.5 kg 
m/kg body weight; female, 14.4 + 3.1. 
The mean Wmax value for the entire 
control population was 15.6 + 3.5 kg 
m/kg. The SCA population had age 
distribution similar to control sub- 
jects, so that Z-score analysis was not 
necessary. The mean Wmax per kilo- 
gram for all patients with SCA, 
11.2 + 2.9 kg m/kg, was lower than in 
control subjects (P < .001). The defi- 
nitely ischemic patients had the low- 
est Wmax per kilogram of the three 
subgroups of patients; in all groups, 
the Wmax per kilogram was signifi- 
cantly lower than control values 
(P < .01). The Wmax per kilogram 
value in the definitely ischemic group 
was less than that in the nonischemic 
group (P < .05). The male patients 
with SCA achieved a slightly higher 
Wmax per kilogram (11.7 + 2.5 kg 
m/kg) than the female patients 
(10.4 + 3.2 kg m/kg), but in compari- 
son with the control subjects, male 
patients with SCA appeared to have 
more impairment of Wmax per kilo- 
gram than female patients. 

The observation that male patients 
with SCA had a lower percentage of 
Wmax per kilogram than female 
patients was similar to that observed 
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for ABP. Of the hematologic variables 
tested, ie, hemoglobin concentration, 
and percentage of HbF, ISC, and re- 
ticulocytes, only the hemoglobin con- 
centration differed significantly 
(P <`.05) among the patients with 
impaired Wmax per kilogram values. 


COMMENT 


We have demonstrated that a large 
proportion of children with SCA have 
ECG evidence of myocardial ischemia 
during exercise. In addition, these 
children had impaired HR responses, 
impaired BP responses, and lower 
Wmax values when compared with 
healthy black children. The most 
severe impairment of each variable 
occurred in the group showing definite 
ischemic responses. The only hemato- 
logic variable measured that related 
both to ischemic response and Wmax 
per kilogram was hemoglobin concen- 
tration. These data suggest that in- 
equalities of oxygen supply-demand 
ratios may play an important role in the 
myocardial response to exercise. 

As Hoffman has pointed out,“ O.- 
carrying capacity is very critical in the 
maintenance of adequate myocardial 
O, supply-demand ratios. However, 
there may be a* difference between 
SCA and other chronic anemias. As 
Sproule et al have reported, the O, 
saturation of systemic blood of pa- 
tients with SCA at rest is lower than 
in those patients with comparably 
severe anemias of other causes. They 
suggested that intrapulmonary shunt- 
ing, possibly related to sickling and 
obstruction in small pulmonary ves- 
seis, was the cause for this desatura- 
tion. Because the myocardium normal- 
ly extracts a very high proportion of 
its O, supply, any arterial desatura- 
tion might impair adequate O, deliv- 
ery. This effect would be more pro- 
nounced during exercise, when myo- 
cardial O, demand increases greatly. 
The manifestation of inadequate O, 
supply-demand ratio is subendocar- 
dial ischemia, producing ST- and T- 
wave changes on ECG.” 

At variance with our observations 
in children with SCA, other studies, 
primarily in adults, have noted a large 
proportion of patients with SCA with 
ST- and T-wave changes at rest. 
Uzsoy’ and Ng et al both found no 
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relation between ST-T-wave chenges 


at rest and hemoglobin concentration. , 


Neither group exercised their patients 
to evaluate whether these ST-T-wave 
changes increased with stress, *which 
would indicate an ongoing myocardial 
O. supply-demand imbalance rather 
than myocardial damage. In support 
of the necessity to differentiate these 
two phenomena, Sanghvi et al’? 
reported persistence of the ST- 
T-wave abnormalities after transfu- 
sion. However, this matter is eompli- 
cated by the findings of Barolci,*? who 
reported no ischemic myocardial dam- 
age at autopsy in 53 patienzs with 
SCA. Our findings, in contrast to 
those previously published, are that 
the ischemic responses developed dur- 
ing exercise in children and taus rep- 
resented acute O, imbalance. 

There are several other variables 
that affect O, delivery to the myocar- 
dium; among these are HbF levels, 2,3 
diphosphoglycerate (2,3 DPG) levels, 
whole blood viscosity, percentage of 
ISC, and percentage of reticulocytes. 
Each of these has its effect on O, 
affinity and the  micrsenviron- 
ment.*'** An increase in the percent- 
ages of both HbF and ISC increases 
the RBC O, affinity, while increased 
percentage of reticulocyte and 2,3 
DPG concentration both decrease O, 
affinity. In a small study by Oski et 
al? exercise responses varied be- 
tween two patients with differing lev- 
els of 2,3 DPG related to either hexo- 
kinase or pyruvate kinase deficiency. 
They believed that the RBC’s ability 
to unload oxygen in the peripheral 
tissues was the primary determinant 
of the exercise variables. Whole-blood 
viscosity is another critical factor; at 
the same hemoglobin concentration, 
the blood of patients with SCA is more 
viscous than normal blood. Among our 
patients, there was no significant dif- 
ference between the groups for per- 
centages of ISC and HbF concen- 
tration. There was a small, but 
significant (P < .05), increase in the 
reticulocyte number in the patients 
with definitely ischem:c responses 
when compared with those with equiv- 
ocal responses; this would tend to 
increase the O, available for myocar- 
dial metabolism. This increase may be 
a protective mechanism, allowing in- 


creased O, delivery to the borderline 
hypoxic tissue. 

The patients in the equivocally 
ischemic group are of great interest. 
Their values for HR, BP, and Wmax 
per kilogram were closer to those of 
the nonischemic group’s values, and 
both were lower than control values. 
Whether the patients with equivocally 
ischemic responses are showing an 
early manifestation of myocardial O, 
imbalance can only be assessed by 
longitudinal follow-up. If we find that 
the patients in the equivocally is- 
chemic group experience definitely 
ischemic changes later in life, then the 
exercise evaluation of ischemia might 
be the clinical test that gives the most 
sensitive detection of long-term myo- 
cardial dysfunction. 

No child experienced a vaso-occlu- 
sive crisis or an arrhythmia related to 
exercise testing. All of the ECG 
changes observed during exercise 
testing disappeared after the comple- 
tion of the stress test. Therefore, it 
would appear that arbitrary limita- 
tion of activity in children with SCA 
does not seem necessary. We did not 
instruct the patients to limit their 
activity. We have no data at the pres- 
ent time to explain the apparent 
increase in impairmént of Wmax per 
kilogram and ABP for the male 
patients with SCA in comparison to 
the female patients. 

There are two limitations of this 
study. First, we have not been able to 
separate the effects of anemia itself 
from those of the mechanical and flow 
alteration induced by sickled RBCs. In 
order to show that ischemia is more 
common in patients with SCA as com- 
pared with similarly anemic children 
without SCA, exercise testing in a 
population with lifelong anemia must 
be done. At the present time, there are 
not a large number of such children in 


-any center for data collection. The 


data are presently being collected 
from native populations in rural South 
American countries and may be avail- 
able in several years (oral communica- 
tion, Robert Winslow, MD, chief, Div- 
ision of Hemoglobinopathies, Center 
for Disease Control, Atlanta, Decem- 
ber 1979). 

The role of the sickling phenomenon 
may also be evaluated by the use of 
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transfusions. If RBCs that cannot 
sickle are infused into the ischemic 
patients and the exercise-induced 
ischemia resolves, then the question 
has not been answered. One must sep- 
arate the effects of total O,-carrying 
capacity (hemoglobin concentration) 
from those of O, delivery (viscosity, 
log-jamming, small-vessel flow).'* One 
way to separate these effects is to 
perform exercise testing before and 
immediately after a partial-exchange 
transfusion during which hemoglobin 
concentration remains unchanged. By 
exchanging RBCs that cannot sickle 
for RBCs that can sickle, the effects of 
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the sickling phenomenon itself has 
.been shown to be the major determi- 
nant of decreased exercise responses 
in adults with SCA.” At the present 
time, we are embarking on a program 
to attempt to reproduce these obser- 
vations in children with SCA. 

In this study, we have described the 
occurrence of ischemic ECG responses 
to exercise in children with SCA, and 
have discussed the possible causes for 
this ischemia. We would speculate 
that exchange transfusions, by cor- 
recting O, delivery abnormalities that 
exist in these patients, will reverse 
this ischemia. If this proves to be 
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Subglottic Stenosis in Newborn 


Intensive Care Unit Graduates 


Roger Jones, MD; Anna Bodnar, MD; Yeai Roan, MD; Dale Johnson, MD 


è Five infants with postintubation sub- 
giottic stenosis were identified among 64 
intubated patients in a follow-up clinic. 
The presence of laryngeal lesions was not 
suspected until three weeks to three 
months after discharge from their initial 
hospitalization. The onset of stridor, often 
precipitated by respiratory illness, led to 
the diagnosis, which in one case was 
delayed for as long as three months. No 
correlation was found between the pres- 
ence or the severity of laryngeal pathology 
and the gestational age of the infants or 
the duration of intubation in this study. In 
spite of the precautions taken for the 
intubation of neonates requiring assisted 
ventilation, subglottic stenosis may devel- 
op in these infants and should always be 
considered in newborn intensive care unit 
graduates when they manifest refractory 
or recurrent respiratory obstruction in the 
first year of life. Routine follow-up of all 
intubated neonates to detect subglottic 
stenosis is recommended. 

(Am J Dis Child 1981;135:367-368) 


aia, steonsis as a late sequela 
following intubation of pediatric 
patients is a well-described entity.’~ 
However, almost all of these reports 
deal exclusively with older infants and 
children. Only recently have laryngeal 
lesjons in newborn intensive care unit 
(ICU) patients been the subject of 
discussion.*® To our knowledge, delay 
in diagnosis is not mentioned in any 
of the literature on the subject. We 
believe that the occurrence of subglot- 
tic stenosis following intubation of 
newborn infants does not seem to be 
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generally appreciated and that the 
increased propensity for respiratory 
infections in newborn ICU survivors 
makes the delayed diagnosis and mis- 
management likely. We describe here- 
in our experience with five neonates 
with postintubation subglottic steno- 
sis. 


PATIENTS AND METHODS 


From July 1975 to June 1976, sixty-four 
infants who were intubated during their 
hospital stay in the Intermountai= New- 
born Intensive Care Unit at the University 
of Utah, Salt Lake City, were followed up 
by the Children and Youth Program. The 
program delivers comprehensive and diag- 
nostic services exclusively to the graduates 
of the newborn ICU residing in Utah. Dur- 
ing this one-year period, 129 infants were 
intubated and survived the neoratal pe- 
riod. The follow-up rate for the entire clinic 
group was 57%, whereas for these who 
were intubated the rate was 50% (64/129). 

The intubation of these neonates was 
usually performed by the pediatric house 
staff or the trained transport nurses in 
consultation with or under the direct super- 
vision of attending neonatologists. The 
procedure was done to facilitate assisted 
ventilation. Some degree of leaks was 
allowed. An uncuffed Murphy-type endo- 
tracheal tube was used. The intubation was 
primarily via nasotracheal route. The tube 
was securely fixed in place so as æ prevent 
up-and-down movement of the tube in the 
upper airway. The endotracheal tube was 
not routinely changed unless mucus plug- 
ging was suspected or accidental extuba- 
tion occurred. Corticosteroids or prophylac- 
tic antibiotics were not given following 
extubation. Assisted ventilation was pro- 
vided by the use of an infant respirator. 

Of the 64 intubated patients described 
herein, 46 (72%) had a primary diagnosis of 
respiratory distress syndrome; other diag- 
noses included perinatal asphyxia, aspira- 
tion syndrome, sepsis, persistent fetal cir- 
culation syndrome, primary apnea of pre- 
maturity, chylothorax, and congenital 
heart disease. Fifty (78%) of these patients 
were mechanically ventilated with inter- 
mittent positive pressure breathing and 


positive end-expiratory pressure, the re- 
mainder being assisted with endotracheal 
continuous positive airway pressure. Only 
those infants with persistent symptoms of 
upper airway obstruction, either sponta- 
neous or induced by infection, were sub- 
jected to endoscopic examination. 


RESULTS 


Among 64 infants followed up in the 
Children and Youth Program, five 
patients were found to have subglottic 
stenosis after discharge from the hos- 
pital. None of these infants had post- 
extubation stridor or hoarseness. In 
all, the diagnosis was confirmed by 
endoscopy. There was no difference in 
the gestational age (mean + SEM, 
35.0 + 1.4 weeks, range, 32 to 40 
weeks, vs 33.9 + 0.47 weeks, range, 25 
to 40 weeks), the birth weight 
(2,166 + 438 g, range, 1,320 to 3,640 g, 
vs 2,123 + 92 g, range, 794 to 3,640 g), 
or the duration *of intubation 
(6.5 + 1.9 days, range, three to ten 
days, vs 6.6 + 1.1 days, range, 0.5 to 51 
days) between the infants who experi- 
enced subglottic stenosis and those 
free of laryngeal pathology. The clini- 
cal manifestation occurred at the age 
of 6 weeks to 3 months. The interval 
between discharge and onset of symp- 
toms varied from three weeks to three 
months. All infants had inspiratory 
stridor at some point. In one infant, 
the stridor occurred spontaneously, 
and in others, it was precipitated by 
upper respiratory tract infections and 
in these patients, the symptoms were 
frequently prolonged. In the latter 
group, the patients were frequently 
asymptomatic between infections. 
The pertinent clinical information on 
these infants is given in the Table. Of 
the five infants, two remained mildly 
symptomatic at age 18 months. 


COMMENT 


Both acute and chronic upper air- 
way lesions following intubation have 
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Clinical Information in Infants With Subglottic Stenosis 


Birth 
Gestational Weight, 
Age, wk g 


Patient Sex 


Age at 


Onset of 
Symptoms, 
wk « 


Age at 
Diagnosis, 
wk 


Clinical Manifestation 
and initial Diagnosis 


Inspiratory stridor, afe- 
brile; subglottic steno- 
sis 


Persistent inspiratory stri- 
dor following URI*; 
bronchiolitis 


Intermittent inspiratory 
stridor with URI; croup, 
asthma 

Intermittent episodes of 
stridor with URI; bron- 
chiolitis 

Asymptomatic; diagnosis 
suspected during intu- 
bation for hernia repair 


Asympto- 
matic 





*URI indicates upper respiratory tract infection. 


previously been studied in infants and 
children.’ These lesions are very sel- 
dom described in neonates surviving 
intensive care. During the past dec- 
ade, an increasing number of prema- 
ture infants with respiratory distress 
have survived because of the diligent 
respiratory management and im- 
proved support care, so more infants 
are candidates for such potential 
iatrogenic complications. While some 
investigators claim that they did not 
observe the late sequelae of endotra- 
cheal intubation in neonates,’ a pro- 
spective study by Choffat et at* and 
retrospective studies by others did 
reveal the presence of laryngeal ste- 
nosis in these infants.°* 

In our nursery, subglottic stenosis 
has been diagnosed in several infants 
in whom repeated attempts to extu- 
bate the infants failed and the diagno- 
sis was confirmed by endoscopy; this 
has been reported elsewhere.’ The five 
infants with laryngeal lesions consti- 
tuted an 8% incidence. Two eventually 
required surgical intervention and the 
other three were treated expectantly. 
However, we do not believe that the 
incidence reported in this series repre- 


1. Stricker TW, Stool S, Downes JJ: Prolonged 
nasotracheal intubation in infants and children. 
Arch Otolarygol 1967;85:210-213. 

2. Abbott TR: Complications of prolonged 
nasotracheal intubation in children. Br J 
Anaesth 1968;40:347-352. 

3. Lindholm CD: Acute damage in the larynx 
and trachea following prolonged endotracheal 
intubation and its healing course. Acta Anaesthe- 
siol Scand 1969;33(suppl):52-107. 

4. Choffat CM, Goumaz CF, Guex JC: Laryn- 
gotracheal damage after prolonged intubation in 
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sents the true rate of complication 
secondary to intubation, since only a 
selected group of newborn ICU grad- 
uates was followed up and perform- 
ance of endoscopy was not considered 
justified in asymptomatic patients. 
The prospective study reported by 
Choffat et al* suggests that the inci- 
dence figure would have been higher. 
In their series, 47% of the infants 
were observed to have severe laryn- 
geal lesions... In the infants we 
described, the diagnosis of subglottic 
stenosis was not suspected until weeks 
or months after discharge from the 
hospital, when the inspiratory stridor 
was initiated or precipitated by the 
upper respiratory tract infection. The 
respiratory symptoms tended to be 
persistent and prolonged; in some 
infants, mild stridor was present with 
vigorous crying. It is worthy of note 
that two infants who became symp- 
tomatic at earlier ages required surgi- 
cal intervention. 

Our experience attests to the fact 
that postintubation subglottic steno- 
sis can be totally asymptomatic and 
that there is a general lack of appre- 
ciation of this lesion in newborn ICU 
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Laryngeal 
Pathologic Features 


Granuloma of cricoid 


Treatment 
Resection 


Laryngeal web Dilation 


Observation; 
symptomatic 
treatment 


Observation; 
symptomatic 
treatment 


Observation 


Segmental narrowing 
of cricoid 


Segmental narrowing 
of cricoid 


Granuloma of cricoid 


graduates. It is known that neonates 
surviving mechanical ventilation are 
prone to experience respiratory tract 
infection*'*; therefore, recognition of 
and regular follow-up for subglottic 
stenosis becomes urgent since airway 
obstruction may worsen because of 
superimposed edema from respiratory 
tract infection. We did not find in this 
series that the duration of intubation 
or the birth weight or gestational age 
had any bearing on the presence or 
the severity of the, lesion. The late 
appearance of the symptoms leading 
to diagnosis likely results from the 
time required for the scar tissue for- 
mation and subsequent contracture. 

It is important to recognize that 
subglottic stenosis may develop in 
newborn ICU graduates, that it can be 
asymptomatic, and that significant 
airway obstruction may result long 
after discharge from the hospital, 
either from the lesion itself or from 
superimposed respiratory illness. We 
would recommend routine long-term 
follow-up of all intubated newborn 
ICU graduates from early on to assess 
the incidence and the significance of 
subglottic stenosis: 
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Radiological Case of the Month 


John J. Cronan, MD, Ronald C. Ablow, MD (Contributors); Lionel W. Young, MD (Section Editor) 


3,480-g male infant, born to a 
gravida 4, para 2 mother, was 
delivered via primary cesarean section 
because of a footling breech presenta- 
tion. The delivery was 18 days after 
the estimated date of confinement. 
The infant’s Apgar scores at one and 
ten minutes were 4 and 8, respective- 
ly. 
Eight hours after delivery, a respi- 
ratory rate (RR) of approximately 
100/min developed, but he was not 
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cyanotic. A chest roentgenogram (Fig 
1) showed a left superior mediastinal 
mass. A barium esophagram showed 
no esophegeal impingement or dis- 
placement. Arterial blood gas levels 
were normal. 

At 72 hours of age, because of per- 
sistent tachypnea and the mediastinal 
mass, the infant was transferred to 
Yale-New Haven (Conn) Hospital for 
evaluation of his condition. Physical 
examinat.on revealed an RR of 80/ 
min during crying, 40 to 50/min after 
crying. Heart rate was 138 beats per 
minute. On auscultation, no cardiac 
murmurs were heard, and the lungs 
were clear. Another chest roentgeno- 
gram was obtained (Fig 2). 


Figure 2. 
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Denouement and Discussion 


The Ductus Bump 


(Transient Patent Ductus Arteriosus) 


Fig 1.—Anteroposterior roentgenogram shows left superior 
mediastinal mass that is accentuated by small left pneumothorax 
(arrowheads). Small right pneumothorax (arrows) is also pres- 


ent. 


> 


Fig 2.—Anteroposterior roentgenogram shows normal mediasti- 


num, heart, and lungs. Mediastinal mass has regressed. 


During the first 24 to 48 hours of 
life, frontal chest roentgenograms of 
newborn infants rarely may show a 
left superior mediastinal mass (‘‘duc- 
tus bump”), which represents a patent 
ductus arteriosus and the main pulmo- 
nary artery. Usually within 72 hours 
this mass regresses. 

In the initial hours after birth, duc- 
tal shunting continues as the pulmo- 
nary artery pressure gradually falls 
from the high resistance levels of the 
fetal pulmonary bed. Vascular flow is 
initially right to left, followed by bidi- 
rectional and then left-to-right shunt- 
ing by the end of the first day of life. 
At approximately 1 week of age, flow 
through the ductus arteriosus ceases. 

According to Berdon et al, pneu- 


momediastinum accentuates the duc- 
tus bump by pressing the pulmonary 
artery downward into a more direct 
course with the ductus arteriosus. Left 
pneumothorax in a supine infant 
might have a similar effect. The 
largest ductus bumps have been 
observed in patients with “air leak” 
(interstitial emphysema, pneumome- 
diastinum, pneumothorax). 

A ductus bump is a normal variant 
that must be considered in the evalua- 
tion of the cardiovascular silhouette 
during the first one to two days of life. 
It is present in the mediastinum at the 
T-3 to T-4 vertebral level and is char- 
acterized by a smooth convexity 
directed laterally. A barium esopha- 
gram shows no impingement or dis- 


placement of the esophagus. The 
regression of the ductus bump within 
72 hours of age excludes such other 
possibilities as a mediastinal neo- 
plasm, esophageal duplication, or aor- 
tic aneurysm. 

In the case presented, respiratory 
distress was probably related to bilat- 
eral pneumothorax that spontaneous- 
ly resolved. The left pneumothorax 
accentuated the ductus bump. The 
chest roentgenogram at 72 hours of 
age showed regression of the ductus 
bump, and the infant was discharged 
the following day in excellent condi- 
tion. 
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Figure 1. 





Figure 2. 
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Denouement and Discussion 


Fetal Hydantoin Syndrome 


Fig 1.—Typical facial features including broad nasal bridge, small 
upturned nose, epicanthal folds, apparent ocular hypertelorism, 
wide mouth, and repaired cleft lip. 


Fig 2.—Hypoplastic phalanges and nails and clubbing secondary 
to congenital heart disease. 


Manifestations 


Major manifestations of fetal hy- 
dantoin syndrome include prenatal 
and postnatal growth retardation, 
microcephaly, developmental delay, 
and a variety of craniofacial anoma- 
lies. The latter consist of a prominent 
metopic suture, broad nasal bridge, 


small upturned nose, epicanthal folds, 


mild ocular hypertelorism, ptosis of 
the eyelids, strabismus, cleft lip and 
palate, wide mouth with prominent 
lips, low posterior hairline, and short 
neck. Congenital heart disease is not 
uncommon. Limb anomalies include 
hypoplasia of the nails and distal pha- 
langes, finger-like thumb, club feet, 
polydactyly, lumbar scoliosis, and con- 
genital dislocated hip. Less frequently 
occurring manifestations are dia- 


phragmatic hernia, various genitouri- 
nary abnormalities, and abnormal 
dermatoglyphies. Such a diagnosis 
should be considered in infants who 
have been exposed prenatally to 
hydantoin anticonvulsants. 


Genetics 


The cause does not appear to be 
genetic but secondary to maternal 
ingestion of hydantoin anticonvul- 
sants during early pregnancy. There 
is controversy concerning the role that 
maternal seizures play in the etiology 
of this syndrome. 


Treatment 


Medical and surgical treatment of 
the various lesions should be under- 
taken. Special schooling may be help- 
ful to the patient. Prevention con- 


sists of avoidance of hydantoin 
anticonvulsants during pregnancy 
whenever possible. However, medica- 
tion changes should be done prior to 
pregnancy because discontinuance of 
the hydantoin during pregnancy may 
result in seizures that can also 
increase the risk of birth defects. 
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Attention: Handicapped Physicians 


The St Paul-Ramsey Medical Education and Research 
Foundation is actively involved in a project directed toward 
serving the needs of handicapped physicians. The purpose 
of this project is to form a voluntary group of handicapped 
physicians who will provide information and referral 
services as well as support and advocacy for physicians who 
become handicapped. | became multiply handicapped five 
years ago just as | was completing medical school and can 
readily attest to the paucity of information available to this 
unique population. Existing rehabilitation programs are 
simply not equipped to deal with the situation. 

The biggest problem we are encountering is that of 
identification. It is currently estimated that 4% of all 
physicians are not in active practice because of a physically 
handicapping condition and that 25% of these have the 
potential to be rehabilitated into the active practice of 
medicine. In real numbers this constitutes 1% of the 
licensed physicians in this country, or 4,500 physicians. 
Our goal is to identify these physicians and encourage their 
participation. 

As an aid in identification, | ask that all physicians, 
active or inactive, with any type of physical handicap 
contact me at St Paul-Ramsey Medical Education and 
Research Foundation, 640 Jackson St, St Paul, MN 
99101. 


Frank C. Zondlo, MD 
St Paul 
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Clinical Memoranda 


Assessment of Glomerular Filtration 
Rate Using Single Injection of 
Technetium Tc 99m Pentetate 


In situations where complete urine 
collections are difficult to obtain, sin- 
gle-injection methods have been rec- 
ommended for the assessment of glo- 
merular filtration rates (GFRs) with- 
out recourse to urine collections.’ 
These methods have generally used 
millicurie doses of isotope or smaller 
doses and scanning equipment. This 
report describes the effectiveness of 
technetium Te 99m pentetate at a 
dose of 1 to 2 wCi/kg for the assess- 
ment of GFR. 


Methods.—The technetium Tc 99m pente- 
tate was prepared from a commercial kit, 
diluted to 1 to 2 uCi/kg in approximately 3 
mL of physiologic saline, and placed in a 
plastic syringe. After weighing the syringe 
on an analytical balance, 0.1 mL was 
injected into a 100-mL volumetric flask for 
use as a counting standard, and the syringe 
was reweighed. The remaining solution 
was injected into the subject’s vein through 
a butterfly needle, the butterfly was 
flushed with 10 mL of saline, the time was 
noted, and the syringe was reweighed. The 


Relationship of creatinine clearance to 
single-injection clearance of technetium 
Tc 99m pentetate (*"Tc-DTPA). 
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differences in weight were noted as stan- 
dard weight and injected weight, respec- 
tively. At 2, 3, and 4 hours after injection, 
1.0-mL samples of heparinized blood were 
withdrawn from a second site and aliquots 
of plasma (usually 0.25 mL) were counted 
along with an equal volume of standard. In 
patients receiving renal scans, the same 
procedure was followed but a smaller vol- 
ume was taken for counting as the stan- 
dard. The logarithm of counts per minute 
(cpm) per milliliter of plasma was plotted 
against the time after injection, and the 
slope and intercept of the line determined 
using the line of least squares. The GFR 
was calculated as follows: cpm standard 
x injected weight/standard weight x 
100 x slope x (—2.3)/antilog intercept.’ 
The GFR was corrected for body surface 
area using the formula of DuBois and 
DuBois.’ Creatinine clearances were ob- 
tained using standard methods. 


Results.—Thirty-one studies were 
performed, and in 16 patients, 24-hour 
creatinine excretions were between 
75% and 125% of expected amounts 
according to the formula of Grey- 
stone.’ In these 16 patients, linear 
regression analysis yielded the follow- 
ing equation: creatinine clearance 
= (1.09 x technetium Tc 99m pente- 
tate clearance) + 3; r = .97, P< .001 
(Figure). From examination of the 
data, there was no evidence that tech- 
netium Te 99m pentetate clearances 
were systematically over or under 
estimated creatinine clearance at 
either high or low GFRs. Five patients 
received millicurie doses of techne- 
tium Te 99m pentetate as part of a 
renal scan. The slope of the curve 
relating creatinine and technetium Tc 
99m pentetate clearances was larger 
when using the millicurie dose (1.31 vs 
1.02), but the differences were not 
statistically significant. 


Comment.—The advantages of this 
single-injection method include the 


short time required for this study 
(four hours), the elimination of urine 
collections, which are a major source 
of error because of improper collec- 
tion," and the superiority of teche- 
tium Te 99m pentetate over other 
chelates because of its short physical 
half-life (six hours vs 21 days for 
edetic acid labeled with chromium 51) 
and its lower energy level. The radia- 
tion dose for technetium Te 99m pen- 
tetate has been calculated as 16 wrads/ 
uCi to the whole body and 550 urads/ 
uCi to the bladder." This is especially 
important in patients for whom fol- 
low-up studies are indicated. 

Other authors havesperformed tech- 
netium Te 99m pentetate clearances 
using larger doses of nucleide** or 
single injections of technetium Tc 
99m pentetate followed by scanning 
with a scintillation camera and com- 
puter analysis to generate single-kid- 
ney GFRs.*” In all studies, good cor- 
relation has been achieved between 
technetium Te 99m pentetate and 
either creatinine or edetic acid Cr 51 
clearances. ° 

Constant infusion techniques have 
been reported that do not require 
urine collection for calculation of 
GFR.” Again, correlation with tradi- 
tionally performed renal clearances 
are excellent, and the method is an 
acceptable alternative when complete 
urine collections are unobtainable. 

Schwartz et al'* have suggested that 
plasma creatinine and height mea- 
surements be used for calculation of 
GFR. In our 16 patients, when GFRs 
were calculated in that manner and 
compared with 24-hour creatinine 
clearances, they overestimated the 
clearance by 20%. Schwartz et al mod- 
ified their autoanalyzer for larger 
sample size when analyzing urine 
samples. No modifications were made 
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in laboratory technique in the present 
study, which may explain the overesti- 
mation of creatinine clearances. 

The ease with which creatinine 
clearances may be determined on an 
outpatient basis and the general pres- 
ent familiarity with this test will 
insure its continued usage. This study 
documents the usefulness of microcu- 
rie doses of technetium Tc 99m pente- 
tate for the assessment of GFR in 
children without recourse to urine col- 
lections. The procedure is simple to 
perform, requires equipment com- 
monly found in hospital laboratories, 
correlates well with carefully per- 
formed creatinine clearances, and 
exposes the child to minimal radia- 
tion. Technetium Te 99m pentetate 
clearances should be considered when 
urine collections are technically unob- 
tainable. 


STEVEN J. WASSNER, MD 
Department of Pediatrics 
College of Medicine 
Pennsylvania State University 
Hershey, PA 17033 
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Tissue Copper Concentrations 
of Patients With Menkes’ 
Kinky Hair Disease 


Danks et al' showed that Menkes’ 
kinky hair disease (MKHD) is ckarac- 
terized by malabsorption of copper in 
association with certain symptoms of 
copper deficiency. Several lines c? evi- 
dence now suggest that MKHD 
involves maldistribution rather than 
just malabsorption and deficiency of 
copper. First, in contrast to eff=ctive 
therapy for nutritionally copper-defi- 
cient infants,’ parenteral copper sup- 
plementation for patients with 
MKHD failed to effect improvements 
other than production of normocu- 
premia and darkening of hair.+** Sec- 
ond, fibroblasts from patients with 
MKHD in tissue culture accumulated 
much more copper than did controls.’ 
Third, organ-specific accumulation 
and deficiencies of copper were ound 
in three cases reported by a Danish 
group®’; and fourth, similar anomalies 
were found in a supposed mouse ana- 
logue of MKHD.* 

One of the Danish cases, a suszected 
MKHD fetus, had order of magnitude 
elevations of copper levels in kidney, 
spleen, pancreas, and placenta; slight 
elevations of copper levels in brain 
and muscle plus skin; and deficiency 
of liver copper.’ The same workers 
reported a similarly elevated copper 
level in kidneys, copper deficieneies in 
brain and liver, and slight elevations 
of copper levels in other organs of two 


MKHD patients who died at 1.5 and 3 
years, and who had each received sev- 
eral milligrams of copper by the par- 
enteral route.’ Even accounting for 
supplementation for the two infants, 
it was calculated that all three of these 
patients had essentially normal total- 
body copper levels." The picture of 
maldistribution of body copper in the 
two treated infants suffers the possi- 
ble objection that copper supplemen- 
tation altered the natural pattern, 


particularly in the kidney.’ Similar 


objection can be raised to the observa- 
tion by Grover et al‘ that kidney cop- 
per levels were greatly elevated in 
their patient 3, who had received pa- 
renteral supplementation.‘ 


Report of Cases.—We determined copper 
content of various organs from two infants 
with MKHD (Table). Patient 1 died at 42 
months, 25 months after a 14-month course 
of parenteral copper supplementation (to- 
tal dose 134 mg).* Patient 3 received no 
copper treatment and died at 8.5 months. 
Replicate tissue samples were dissected 
with edetic acid-rinsed instruments, 
weighed, digested with nitric and perchlo- 
ric acids, diluted, and analyzed for copper 
by atomic absorption spectrophotometry. 
Similarly analyzed were control tissues 
from 21 male and female infants who died 
at ages 1 day to 22 months from various 
causes. Studies were carried out with con- 
sent of kin and approval of the Human Use 
Committee. Tissue copper content of all 
organs from control patients was compara- 
ble to values obtained in previous studies of 
children® and adults.’® The wide variability 
of liver copper concentration is in part 
attributable to decreasing copper concen- 
trations observed in infants as they grow 
older. These values then approximate the 
normal adult level of 3 to 9 ug/g wet weight 
after the age of about 3 months. No such 
decline is observed in other organs.’ In 
both patients with MKHD, brain copper 
values were deficient, and liver copper 


Copper Concentration in Tissues of Patients With 
Menkes’ Kinky Hair Disease and of Control Subjects 


Copper Concentration, ug/g Wet Weight 


Brain 

Liver 
Kidney 
Duodenum 
Pancreas 
Heart 
Thymus 
Spleen 
Lung 
Adrenal 





*Numbers are the average of replicate values. 


en Control Subjects, 


Mean(Range) 
3.7(1.5-9.1) 
19.0(2.0-56.5) 
3.1(0.9-8.6) 
2.4(1.6-3.1) 
2.2(1.4-2.9) 
2.6(1 .3-4.0) 
2.3(1.0-4.5) 
2.6(0.8-4.7) 
2.3(1.1-5.2) 
2.5(1.6-5.0) 
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values were less than those obtained in our 
control group. To correct for age, the 
patients were compared with our seven 
control subjects who were between the 
ages of 5 and 22 months. The mean liver 
copper content of these subjects was 
4.8 + 3.9 ug/g wet weight (mean + SD). 
Copper levels were increased in duodenum, 
spleen, and especially in kidney tissue of 
the patients with MKHD. 


Comment.—These observations 
demonstrate maldistribution of cop- 
per in an untreated patient with 
MKHD. This and the similar results of 
Horn et al’ from two lightly supple- 
mented patients represent the natural 
pattern of copper distribution in 
infants with MKHD. During intensive 
copper therapy, our patient 1 attained 
normal liver copper and ceruloplasmin 
levels, yet following therapy he was in 
negative copper balance.* Cupriuria 
was clearly a major route of loss of 
copper during and after parenteral 
supplementation.** Present data show 
that following treatment, tissue cop- 
per distribution of patient 1 ap- 
proached that of untreated patient 3. 
We conclude that parenteral copper 
supplementation does not provide a 
lasting modification of the bodywide 
maldistribution of copper that is seen 
in persons with MKHD. 

DARRYL M. WILLIAMS, MD 
Department of Medicine 
Louisiana State University 
Medital Center 
Shreveport, LA 71130 


CURTIS L. ATKIN, PHD 
Department of Medicine 
University of Utah 
College of Medicine 
Salt Lake City, UT 84102 
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Unusual Manifestations of Chronic 
Granulomatous Disease 


Chronic granulomatous disease 
(CGD) is usually a sex-linked recessive 
disorder characterized by recurrent 
purulent infections of the skin and 
lymph nodes. Affected granulocytes 
form diminished quantities of super- 
oxide' and can ingest but not kill 
catalase-positive bacteria.’ Granulo- 
cytes from patients with CGD fail to 
reduce nitroblue tetrazolium (NBT) to 
blue formazin, a defect that forms 
the basis of tests to identify affected 
patients and carriers. We describe two 
children with CGD who had unusual 
symptoms in order to emphasize the 
variability of initial signs associated 
with the disease. Earlier diagnosis 
coupled with aggressive therapy may 
improve the outcome in such cases. 


Report of Cases.—CasE 1.—An 8-month- 
old boy was hospitalized in 1974 for evalua- 
tion of fever of one month’s duration. The 
child was well until 6.5 months of age when 
right lower-lobe pneumonia developed. He 
was referred to The Children’s Hospital of 
Philadelphia because of continued high 
fever despite ampicillin therapy and roent- 
genographic resolution of pneumonia. 
Physical examination showed a well-nour- 
ished child in no distress. There were neith- 
er skin lesions nor adenopathy. The chest 
was clear. The liver was 4 cm below the 
right costal margin, and the tip of the 
spleen was palpable. 

Laboratory analysis disclosed the follow- 
ing values: hemoglobin, 9.3 g/dL; WBCs, 
17,000/cu mm, with 39% neutrophils and no 
increase in younger granulocyte forms; 
and ESR, 62 mm/hr. Ampicillin therapy 
was discontinued, and fever spikes per- 
sisted. The results of the following tests 
were normal: multiple blood and urine cul- 
tures, rectal swab for bacterial and viral 
pathogens, stool for ova and parasites, 
electrolytes, liver function tests, febrile 
agglutinins, antinuclear antibody, skin 
testing for tuberculosis and other antigens, 
Coombs’ test, sweat test, barium enema 
examination, gallium scan, intravenous 
pyelogram, skeletal roentgenograms, and 
bronchoscopy. 

Two weeks after the patient’s admission, 
a distended abdomen and bloody stools 


developed. Exploratory laparotomy showed 
diffuse granulomatous involvement of the 
entire peritoneal cavity. Lesions consisted 
mainly of neutrophilic and mononuclear 
infiltrations. No pigment-laden histiocytes 
were seen. Five days after laparotomy, 
Klebsiella pneumoniae grew from cultures 
from a lymph node and from peritoneal 
fluid. Subsequently, Serratia marcescens 
was identified from blood cultures. During 
therapy with antibiotics and hydrocorti- 
sone, a qualitative NBT test showed no dye 
reduction. A quantitative NBT test showed 
no activity in the child’s granulocytes after 
stimulation. The mother’s granulocytes 
showed 46% activity and the father’s 84% 
after stimulation, the latter being a normal 
value. The child experienced severe pneu- 
monia and septic shock, dying 41 days after 
admission. 

On autopsy, Escherichia coli grew from 
kidney, S marcescens and Staphylococcus 
aureus from CSF, S marcescens from 
blood, Yersinia enterocolitica from lung, 
and Proteus organisms from the peritone- 
um. There were miliary lesions in multiple 
organs, none of which had pigment-laden 
histiocytes. 

CASE 2.—A 28-month-old boy was hospi- 
talized in 1980 for evaluation of fever 
associated with anorexia, anemia, hepato- 
splenomegaly, and failure to thrive. Except 
for two transient episodes of otitis media 
in the first year of life, there was no 
history of overt infection. Review of his 
growth chart showed normal growth at the 
50th percentile until 9 months of age, when 
both height and weight gain ceased. At his 
local hospital, the child was given ampicil- 
lin for suspected pneumonia. Two days 
later, he was transferred to The Children’s 
Hospital of Philadelphia because of contin- 
ued fever and increasing anemia. Head 
circumference was 51 cm (75th percentile), 
length was 77 cm (less than third percen- 
tile) and weight was 10.5 kg (less than third 
percentile). Physical examination showed 
an active child, with neither adenopathy 
nor skin lesions. At the right lurfg base, 
there was dullness to percussion. The abdo- 
men was distended, and the liver was 10 cm 
below the right costal margin. 

The hemoglobin level was 6.5 g/dL, and 
the WBC count was 2,400/cu mm, with 41% 
neutrophils, 40% band forms, 3% meta- 
myelocytes, and 16% lymphocytes. There 
was marked toxic granulation of the gran- 
ulocytes. The platelet count was 194,000/cu 
mm, and the ESR was 80 mm/hr. Chest 
roentgenograms showed a right pleural 
effusion. Bone age was estimated to be 6 
months with complete absence of ossifica- 
tion of the carpals and metacarpals. 
Abdominal roentgenograms were consis- 
tent with ascites. 

The child was treated with intravenous 
gentamicin and cefamandole nafate pend- 
ing culture results. A diagnostic thoracen- 
tesis yielded serosanguineous fluid that 
contained the following: WBCs, 208/ cu 
mm (85% mononuclear); glucose, 57 mg/dL; 
and protein, 4 g/dL. No bacteria were 
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identified on Gram’s stain. On the third 
hospital day, there was acute onset of 
hypotension associated with a rise in SGOT 
level to 1,830 »U/dL and a drop in platelet 
count to 20,000/cu mm secondary to dis- 
seminated intravascular coagulation. Fluid 
resuscitation was begun and intravenous 
hydrocortisone was added to the treatment 
regimen. By the fifth hospital day, Pseudo- 
monas cepacia was identified from the 
initial blood culture. The organism showed 
partial sensitivity to sulfamethoxazole- 
trimethoprim and resistance to all other 
antibiotics tested; intravenous sulfameth- 
oxazole-trimethoprim and polymyxin B 
sulfate therapy was started. A qualitative 
NBT test with the child’s granulocytes 
showed no dye reduction, and WBC trans- 
fusions were begun. 

The next day, the child had a cardiorespi- 
ratory arrest that caused irreversible brain 
damage. On the tenth hospital day the child 
died. This occurred after five days of WBC 
transfusions when blood cultures were 
negative for bacteria and the disseminated 
intravascular coagulopathy was resolved. 
Initial samples of pleural fluid and CSF 
eventually yielded P cepacia. A quantita- 
tive NBT assay confirmed the diagnosis of 
CGD; stimulated granulocytes from the 
child showed no activity, while stimulated 
granulocytes from the mother and a con- 
trol showed 36% and 95% activity, respec- 
tively. 

Comment.—The two cases reported 
here illustrate atypical symptoms of 
CGD that resulted in delay of correct 
diagnosis. Patiert 1 was suspected 
initially of having a collagen-vascular 
disease. An NBT test was performed 
37 days after admission, following the 
onset of septic shock. Patient 2 was 
thought initially to have an acute ill- 
ness superimposed on a chronic 
underlying failure to thrive. Chronic 
granulomatous disease was not sus- 
pected until a usually nonpathogenic 
microorganism, P cepacia, was identi- 
fied by blood culture. In this case also, 
the diagnosis was made after the 
onset of septic shock. 

Neither child had a history of recur- 
rent infections, skin abscesses, derma- 
titis, or lymphadenitis. At presenta- 
tion, both had signs of pneumonitis, 
hepatosplenomegaly, moderate ane- 
mia, and increased sedimentation 
rates. These clinical and laboratory 
findings are nonspecific, but are com- 
mon in cases of CGD.‘ Both patients 
exhibited significant abdominal path- 
ologic abnormalities, with diffuse 
granulomatous peritonitis in the first 
case and probable infected ascitic 
fluid in the second, findings similar to 
those described in another infant with 
CGD.’ Infected organs of patient 1 did 
not contain pigmented lipid histio- 
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cytes, a frequent pathologic finding in 
CGD.° When hospitalized, both pa- , 
tients initially appeared active and 
not toxic, despite disseminated infec- 
tion in multiple organs. 

Stimulated granulocytes from both 
patients failed to show activity with 
the NBT assay. Granulocytes from 
both mothers showed less than 50% 
activity, confirming the carrier state 
and supporting the diagnosis of CGD 
in their children. 

The major value of early diagnosis 
is the prompt initiation of aggressive 
therapy with appropriate antibiotics 
for infections. White blood cell trans- 
fusions have proved effective for 
some CGD patients,’ and were tempo- 
rally related in patient 2 to the clear- 
ing of Pseudomonas organisms from 
the blood cultures. Once a child sur- 
vives the initial episode of sepsis, the 
use of long-term prophylactic antibi- 
otics* can be considered. Precise diag- 
nosis permits genetic counseling and 
prenatal diagnosis in future pregnan- 
cies.” 

We recommend serious considera- 
tion of the diagnosis of CGD in 
patients who do not initially have the 
classic findings of adenopathy and 
skin involvement, but who have bac- 
teremia or deep-seated infections 
caused by multiple or nonpathogenic 
organisms or  hepatosplenomegaly 
with any significant infections. 

WILLIAM F. Scumipt III, MD, PHD 

MORTIMER Poncz, MD 

MARIE O. RUSSELL, MD 

ELIAS SCHWARTZ, MD 

Division of Hematology 

The Children’s Hospital cf 
Philadelphia 

34th and Civic Center Blvd 

Philadelphia, PA 19104 
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intracerebral Hemorrhage in a Term 
Newborn With Hyperviscosity 


Intracerebral hemorrhage in full- 
term infants is infrequent and has 
most often been associated with birth 
asphyxia or trauma.'? This report 
describes a full-term newborn infant, 
born after an uncomplicated delivery, 
in whom a large intracerebral hemor- 
rhage developed within the first 12 
hours of life. The infant had the clini- 
cal and laboratory features of the 
hyperviscosity syndrome,’ and an as- 
sociation with cerebral hemorrhage is 
postulated. 


Report of a Case.—The patient was a 
2,880-g male born after 38 weeks of gesta- 
tion to a 17-year-old gravida 1 woman 
following an uncomplicated pregnancy, 
labor, and delivery. Artificial rupture of 
membranes was performed four hours 
prior to spontaneous, controlled vaginal 
delivery. Total labor was 14 hours. Apgar 
scores were 8 and 9 at one and five min- 
utes, respectively. The baby was noted to 
have minimal respirat&ry distress in the 
first hour after birth. In 24% oxygen, an 
arterial blood sample showed Po, of 63 torr, 
a pH of 7.31, Pco, of 38 torr, and base 
excess of —7. A chest roentgenogram was 
normal. Studies at 1 hour of age revealed a 
WBC count of 14,400/cu mm with a normal 
differential count and a platelet count of 
220,000/cu mm. The capillary hematocrit 
value was 68%, and the venous hematocrit 
value was 65%. 

At 2 hours of age, the baby showed no 
evidence of respiratory distress in room 
air. He was alert and vigorous and breast 
feeding was well tolerated. Due to the 
elevated venous hematocrit value, a venous 
viscosity determination was done at 5 
hours of age, using the method of Gross et 
al,* using a microviscosimeter. The viscosi- 
ties at five of six sheer rates were elevated 
according to their standards. A whole blood 
glucose level was 41 mg/dL, and the plas- 
ma glucose level was 54 mg/dL. 

At 6 hours of age, the patient had an 
episode of apnea and cyanosis. An atrau- 
matic lumbar puncture yielded grossly 
bloody CSF, which did not clear. The CSF 
glucose level was 31 mg/dL, and a simulta- 
neous serum glucose level was 43 mg/dL. 
The CSF protein level was 514 mg/dL. 
Cultures of CSF, blood, and urine were 
subsequently negative. 

Results of blood coagulation studies were 
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Computed axial tomograph at 12 hours of 
age, revealing left intracerebral hemor- 
rhage. 


normal in both the mother and infant, with 
the exception of a thrombin time of 25.8 s 
in the infant (normal, 11 to 15 s in this 
coagulation laboratory). Repeated studies 
done on the baby the following day were all 
within normal limits. 

At 12 hours of age, seizures were noted, 
which were eventually controlled by pheno- 
barbital sodium (20 mg/kg) and phenytoin 
sodium (7 mg/kg). A computed tomograph- 
ic (CT) scan at 14 hours of age showed a 
large intracerebral hemorrhage in the left 
parietofrontal area but no intraventricular 
blood (Figure). An EEG done prior to dis- 
charge was interpteted as normal. Re- 
peated CT scan at 1 week of age showed 
some enlargement of the hemorrhage and 
a shift of the midline to the right. A third 
scan at 2 weeks of age showed some resolu- 
tion of the clot and surrounding edema. No 
further abnormalities were revealed after 
enhancement of the scans with intravenous 
contrast material. Results of neurologic 
examination at the time of discharge were 
normal. 

At 1 month of age, the infant had hyper- 
tonia of upper and lower extremities and 
had poor head control. A repeated CT scan 
at 6 weeks and at 9 months of age showed 
minimal nonobstructive hydrocephalus and 
encephalomalacia primarily in the left pos- 
terior frontal area. 

At 1 year of age, examination showed 
minimal hypertonicity, a mental develop- 
ment index (MDI) of 103, and a psychomo- 
tor development index (PDI motor scale) of 
92. Repeated testing at 2 years of age 
yielded an MDI of 66 and a PDI of 87, with 
poorest performance on the language 
items. 


Comment.—Except for transient 
respiratory distress at birth, this 
infant’s initial hospital course was 
unremarkable. Neonatal hyperviscosi- 
ty was diagnosed at 5 hours of age, 
and by 6 hours of age evidence of an 
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intracerebral hemorrhage was pres- 
„ent. Although no intraventricular 
hemorrhage was seen on the CT scan, 
there was blood in the CSF, presum- 
ably from subarachnoid extension of 
the intracerebral hemorrhage. The 
infant became apneic, the hematocrit 
value fell, and subsequent viscosity 
studies revealed no abnormality. 

The usual risk factors for intracra- 
nial hemorrhage, such as prematurity, 
birth asphyxia, or birth trauma, were 
absent in this infant. The mechanism 
of neurologic impairment associated 
with neonatal hyperviscosity is not 
well understood. Cerebral vascular 
accidents, with both arterial and 
venous thrombosis, have been re- 
ported in children with congenital 
cyanotic heart disease and polycy- 
themia.*” Stroke is also a recognized 
complication in adults with polycy- 
themia vera.® Adults with polycythe- 
mia have been found to have reduced 
cerebral blood flow as measured by 
xenon Xe 133 isotope clearance.’ 
Data for newborns are scarce, since 
techniques for evaluation of cerebral 
blood flow in infancy are not widely 
available and the procedure may be 
associated with significant risk.* Amit 
and Camfield have recently described 
multiple cerebral infarcts in an infant 
with neonatal polycythemia.” 

Abnormal neurologic examination 
results have been described in infants 
with polycythemia and hyperviscosi- 
ty.’ The associated findings of abnor- 
mal neurologic and developmental 
sequelae suggest substantial impair- 
ment of cerebral blood fiow during the 
newborn period and perhaps even in 
utero. The early onset of hemorrhage 
in our patient is disturbing, since rou- 
tine identification of neonatal hyper- 
viscosity is recommended at four to 
six hours after birth. At this age, 
irreversible events had already oc- 
curred in this infant. 

Treatment of neonatal hypervis- 
cosity with partial plasma exchange 
transfusion has been recommended as 
a therapy for this condition, even 
though data are not available to sub- 
stantiate the efficacy of this proce- 
dure in altering the clinical course. 
Black and Lubchenco” have identified 
clinically asymptomatic infants with 
neonatal hyperviscosity who, despite 
partial plasma exchange transfusion, 
have experienced neurologic sequelae. 
In the patient described herein, one 
wonders whether a partial plasma 
exchange transfusion prior to 6 hours 
of age would have prevented the 


intracerebral hemorrhage. This case 
prompts us to reevaluate the timing 
and procedure for hyperviscosity 
screening, with the hope of improving 
the outcome in affected babies. 

GARY M. MILLER MD 
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Endophthalmitis Caused by 
Petriellidium boydii 


Fungal endophthalmitis is an in- 
creasingly common disease entity. 
Predisposing factors most frequently 
cited include parenteral hyperalimen- 
tation catheters, severe burns, long- 
term administration of broad-spec- 
trum antibiotics, and immunosuppres- 
sive therapy, especially high-dose 
corticosteroid therapy.' Candida spe- 
cies, especially C albicans, are the 
most prevalent of the fungal orga- 
nisms associated with endophthalmi- 
tis. We report a case of fungal endoph- 
thalmitis caused by Petriellidium boy- 
dii, a fungus more commonly asso- 
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ciated with cutaneous mycetoma. To 
our knowledge, this is the first 
reported instance of P boydii endoph- 
thalmitis in the pediatric literature, 
and the third case ever reported. 


Report of a Case.—A 15-year-old girl had 
a medical history that was remarkable only 
for idiopathic epilepsy diagnosed at age 9, 
for which she received oral anticonvulsant 
therapy. Two weeks prior to admission, she 
apparently suffered a grand mal seizure 
while riding her bicycle. Discovered apneic, 
face down in a puddle of muddy water, she 
was resuscitated and spontaneous respira- 
tions were restored. She was taken to a 
local hospital, where on arrival she required 
intubation and intermittent positive-pres- 
sure ventilation with positive end-expira- 
tory pressure (PEEP) to achieve adequate 
oxygenation. Multiple particles of mud and 
glass were removed from her bronchial 
tree by repeated bronchoscopy, and chest 
roentgenogram at that time was consistent 
with severe aspiration pneumonia. Thera- 
py with pencillin, gentamicin sulfate, and 
methylprednisolone (1 g daily) was be- 
gun. 

The patient’s course was complicated by 
bilateral pneumothorax and pneumome- 
diastinum. Despite her antibiotic regimen, 
she remained persistently febrile to 39 °C. 
Multiple cultures of blood and urine were 
sterile, and normal flora were obtained 
from stool, vaginal, and endotracheal sam- 
ples. Her pulmonary status worsened, 
eventually requiring 80% forced inspirato- 
ry oxygen, PEEP of 10 cm H,O, and two 
weeks after her accident she was trans- 
ferred to Wyler Children’s Hospital, Chica- 
go. 
At Wyler, ventilatory assistance was 
gradually reduced, with some improvement 
seen on the chest roentgenogram. Howev- 
er, fever persisted to 39 °C daily, with no 
obvious source of infection. Methylprednis- 
olone therapy was reduced to 10 mg twice a 
day over ten days, and antibiotics were 
changed to carbenicillin disodium, cefazol- 
in sodium, and gentamicin sulfate. Cefoxi- 
tif sodium was later substituted for cefa- 
zolin. All long-dwelling intravenous (IV) 
and intra-arterial catheters were replaced 
on a rotating basis, and multiple cultures of 
these devices were taken and proved ster- 
ile. Numerous samples of blood, CSF, and 
urine were sterile during the entire course 
of her illness. Stool, endotracheal, and vag- 
inal samples were unremarkable early in 
her hospital stay, and later C albicans was 
isolated only from a vaginal specimen. 
Culture of a sample of fluid from a chest 
tube reservoir that had been attached to 
the patient for two weeks yielded a non- 
candidal fungus, subsequently identified 
as P boydii. 

On the seventh day after admission to 
Wyler, ophthalmoscopic examination re- 
vealed depigmented areas in both left and 
right fundi, consistent with an established 
and progressing infectious process. These 
retinal lesions enlarged rapidly, and within 
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two days involved the vitreous of the left 
eye. Intravenous amphotericin „B therapy, 
was then initiated for the presumptive 
diagnosis of fungal endophthalmitis. and 
topical ocular antibiotics were added. No 
ophthalmologic improvement was noted 
with this regimen, fever persisted, and left 
vitrectomy was performed on the 14th 
hospital day. Grossly purulent material 
was recovered, and multiple stains før bac- 
teria and fungi revealed many po.ymor- 
phonuclear cells but no microorganisms. 
Initial culture of the vitrectomy fluid was 
sterile both aerobically and anaero?ically, 
but after five days P boydii was isolated. 
No other site of P boydii infection could be 
definitively established despite reveated 
culture of blood, CSF, urine, stool, and 
endotracheal and vaginal samples. Daily 
temperature persisted to 39 °C. On positive 
identification of the ocular fungus as 
P boydii, IV therapy with miconazole 
nitrate was begun, 1,200 mg every eight 
hours. Two days later, the patient suffered 
a massive intracerebral hemorrhage and 
became comatose. She died two weeks later 
on the 33rd hospital day. Postmortem 
examination and culture revealed wide- 
spread visceral P boydii infection izvolving 
lungs, liver, kidney, subcutaneous tissue, 
and brain. 


Comment.—Petriellidium bowdii has 
been termed a “second-string oppor- 


tunist,” unable to elicit infection of — 


the uncompromised host except in the 
situation of traumatic implantation 
and mycetoma formation (eg, Madura 
foot). Even in the compromised host, 
P boydii is rarely encountered com- 
pared with the more virulent opportu- 
nists responsible for candid:asis, as- 
pergillosis, or mucormycosis. Petriel- 
lidium boydii has been isolated from 
soil and sewage in temperate climates 
worldwide, and P boydii mycetomas 
have been reported from North and 
South America, Europe, and the 
Indian subcontinent.** In addition to 
the local cutaneous form of infection, 
sporadic cases of visceral petriellidio- 
sis have occurred, involving pulmo- 
nary, meningeal, otic, and prostatic 
sites.** Only two previous reports of 
P boydii endophthalmitis can be found 
in the literature, both in adult 
patients. One of these occurred imme- 
diately after cataract extraetion,° pre- 
sumably as an operative complication, 
and the other was associated with 
hematogenous spread from a primary 


pulmonary source.’ The vast majority — 


of patients reported witn visceral 
P boydii infection had received broad- 
spectrum antibiotic therapy and corti- 
costeroids in immunosuppressive 
quantities for coexisting disease. 

Our patient was presumably placed 


at risk for visceral petriellidiosis by 
the coincidence of an unusually high 
inoculum from the aspirated muddy 
water and the immunosuppression 
resulting from two weeks of very 
high-dose corticosteroid therapy ini- 
tiated at the outlying hospital for 
aspiration pneumonia. 

In the present case, once the diag- 
nosis of fungal endophthalmitis was 
made by ophthalmoscopic examina- 
tion, amphotericin B therapy for sys- 
temic effect was directed against the 
most likely fungal agent, Candida. 
Satisfactory results have been re- 
ported in cases of Candida endoph- 
thalmitis treated with amphotericin B 
for systemic effect.‘ However, in our 
case, the endophthalmitis rapidly pro- 
gressed, leading to complete visceral 
opacification unilaterally. At this 
point, vitrectomy was performed to 
obtain more precise microbiologic 
identification, and P boydii infection 
was documented. 

Petriellidium boydii is known fre- 
quently to be resistant to amphoteri- 
cin B as well as to most other common- 
ly used antifungal agents (nystatin, 
flucytosine).**° Miconazole has been 
reported to have in vitro and in vivo 
activity against P boydii, and paren- 
teral miconazole therapy was begun in 
this case as soon as the fungus was 
identified. The demonstration of per- 
sistent disseminate fungal infection 
at postmortem examination, two 
weeks after the introduction of micon- 
azole therapy, suggests that this 
patient suffered multiple hematoge- 
nously borne mycotic metastases from 
a primary pulmonary focus, and that 
two weeks of miconazole therapy was 
insufficient to eradicate the infection. 
Successful therapy of P boydii infec- 
tion frequently includes concomitant 
surgical intervention," and enuclea- 
tion of the infected left eye was 
planned, only to be postponed by the 
patient’s rapid neurologic deteriora- 
tion. Ophthalmologic surgery in this 
case would most certainly have been 
futile. 

We have, to our knowledge, re- 
ported the first case of P boydii 
endophthalmitis in the pediatric age 
group. We stress the importance of 
obtaining appropriate diagnostic ma- 
terial for microbiologic analysis, as 
not all endogenous ocular fungal 
infections are caused by Candida, nor 
are they all sensitive to amphotericin 
B therapy. Although apparently un- 
successful in this case, parenteral 
miconazole therapy, either alone or 
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with concomitant surgery, has recent- 
ly been demonstrated to be efficacious 
in selected cases of amphotericin B- 
resistant fungal infections caused by 
P boydii.’ 
WILLIAM L. MEADOw, MD, PHD 
MARGARET A. TIPPLE, MD 
JOHN W. Rippon, PHD 
Department of Pediatrics 
University of Chicago 
5825 S Maryland Ave 
Chicago, IL 60637 
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Late-Onset Lymphedema 
Complicated by Pericardial 
Effusion, CardiaceTamponade, and 
Pleural Effusions 


Late-onset lymphedema has been 
associated with pleural effusions.’ 
We describe a patient with general- 
ized late-onset lymphedema, bilateral 
pleural effusions, and the previously 
unreported finding of pericardial ef- 
fusion resulting in cardiac tampon- 
ade. 


Report of a Case.—A 12-year-old girl was 
referred with the chief complaint of morn- 
ing perioral and periorbital edema of one 
year’s duration and the recent onset of 
suprapubic “fullness” of the skin. At that 
time, values for complete blood cell (CBC) 
count, ESR, total protein, albumin, urinal- 
ysis, chest roentgenogram, and intrave- 
nous (IV) pyelogram were normal. Fifteen 
months after the onset of symptoms, she 
experienced mild pitting edema of the legs 
and was admitted to the hospital for fur- 
ther evaluation. Medical history and family 
history were otherwise unremarkable. 
There was no suggestion of thyroid dys- 
function or autoimmune disease. 

Physical examination revealed a pubes- 
cent, well-developed 12-year-old girl. Her 
vital signs were normal. There was no 
lymphadenopathy. The thyroid was normal 
in size. Cardiovascular examination find- 
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ings were normal. Pitting edema of the 
dorsum of her feet and nonpitting edema 
‘of the suprapubic, perioral, and periorbital 
areas were present. Fingernails and toe- 
nails were normal. Values for the following 
were normal: CBC count, ESR, BUN, creat- 
inine, electrolytes, serum complement, im- 
munoglobulins, rheumatoid factor, total 
protein, albumin, thyroid function studies, 
antinuclear antibodies, antithyroid anti- 
bodies, liver function studies, and urinaly- 
sis. An intermediate-strength PPD Man- 
toux test was negative with positive 
Candida and mumps controls. A chest 
roentgenogram showed an enlarged car- 
diac silhouette. An ECG revealed low- 
voltage QRS complexes. An echocardio- 
gram demonstrated normal chamber size 
and function with a massive pericardial 
effusion. A pericardiocentesis was per- 
formed and 900 mL of straw-colored fluid 
was removed. The protein level was 5 g/dL; 
lactate dehydrogenase (LDH) and glucose 
levels were normal. There were 24 
nucleated cells and 860 RBCs per cubic 
millimeter; no malignant cells were seen. 
Bacterial, viral, and fungal cultures were 
negative. 

Four days later, the pericardial effusion 
reaccumulated as determined by echocar- 
diogram. Although there were no signs of 
cardiovascular compromise, a second peri- 
cardiocentesis was performed, with remov- 
al of 800 mL of fluid similar in character to 
the first pericardial fluid. A lymphangio- 


. gram showed enlarged pelvic and periaor- 


tic nodes and a widened thoracic duct. Bone 
marrow was normal. Because of the possi- 
bility of malignancy, supraclavicular 
lymph node biopsies and an elective explo- 
ratory laparotomy were performed. The 
lymph nodes showed only reactive hyper- 
plasia and liver biopsy findings were 
normal. 

Two days postoperatively, the patient 
showed signs of acute cardiac tamponade 
characterized by shock and a pulsus para- 
doxicus of 6 mm Hg that were relieved by 
an emergency pericardiocentesis yielding 
1,500 mL of fluid. An emergency thoracoto- 
my with stripping of the anterior pericar- 
dium was performed. At the time of the 
surgery, there was a drop in her hematocrit 
reading and a large intra-abdominal collec- 
tion of blood. One day later, she experi- 
enced respiratory distress from bilateral 
pleural effusions of more than 1,000 mL, 
requiring chest tube placement and drain- 
age for two weeks before complete resolu- 
tion. The fluid was serosanguinous, with a 
protein level of 5 g/dL; it contained no 
malignant cells. Viral, bacterial, and fun- 
gal cultures were negative. 

Because of the possibility of autoim- 
mune disease, prednisone therapy (60 mg/ 
day) was started with the onset of the 
pleural effusions. There was a gradual 
improvement in her lymphedema and no 
reaccumulation of her effusions. The 
abdominal fluid gradually resolved. Pred- 
nisone therapy was gradually reduced and 
subsequently discontinued after discharge 


from the hospital. Acute and convalescent 
titers for coxsackievirus, echo, influenza, 
cytomegalovirus, toxoplasmosis, and Myco- 
plasma pneumoniae were negative. 

During the following 18 months, the 
patient has enjoyed good health with no 
medications. The perioral and periorbital 
edema persists. She has recently noticed 
bilateral hand edema and swelling of her 
legs after exercise. Repeated chest roent- 
genograms showed bilateral pleural thick- 
ening and no change in the cardiac sil- 
houette. There has been no reaccumulation 
of her pericardial or pleural effusions. Her 
cardiac function is normal as judged by 
echocardiogram. 


Comment._Lymphedema may be 
classified in different ways. Second- 
ary lymphedema is caused by any 
process impairing lymphatic drain- 
age, eg, inflammation (infection, au- 
toimmune disease), tumor, trauma, 
radiation, or surgery. Primary lym- 
phedema is a diagnosis of exclusion in 
which no secondary disease process 
can be identified. 

Holmes et al' have listed eight syn- 
dromes of lymphedema, all with defin- 
able patterns of inheritance. Kin- 
month? has categorized primary lym- 
phedema as congenital (Milroy’s dis- 
ease and simple lymphedema congen- 
ita) if present at birth, praecox if 
onset is before 35 years of age, and 
tarda if onset is after 35 years of age. 
In his series, female patients ac- 
counted for more than 75% of the 
cases of lymphedema, and the average 
age of onset was at puberty. The 
reason for the onset of edema at this 
age is unclear. Primary lymphedema 
most commonly involves the legs, 
although involvement of the face, 
arms, and breasts is not rare. The 
distribution of primary lymphedema 
is often asymmetric and is usually 
slowly progressive. There is thicker- 
ing of the skin with hyperkeratosis of 
the involved areas. Recurrent lym- 
phangitis, usually caused by group A 
streptococcus, may occur, causing 
further progression of the lymphede- 
ma due to blockage and destruction of 
lymphatics. 

In 1964, Samman and White’ 
described a patient with primary 
lymphedema, recurrent pleural effu- 
sions, and dystrophic fingernails, and 
called this the “yellow nail syn- 
drome.” Since then, 49 patients have 
been described with at least two fea- 
tures of this syndrome.’ 

It is difficult to explain our 
patient’s pericardial effusion. The low 
number of WBCs and negative cul- 
tures and viral titers make infectious 
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pericarditis unlikely. A dysplasia of | 


the pericardial lymphatics may have 
also been present. The fact that the 
patient’s generalized lymphedema has 
persisted with no recurrence of peri- 
cardial effusion does not rule out lym- 
phatic dysplasia since she underwent 
a pericardial stripping, which would 
prevent further fluid accumulation. 

The intermittency of lymphedema, 
the possible benefit from corticoste- 
roid therapy, and the presence of lym- 
phoid hyperplasia in our patient are 
suggestive of an autoimmune process. 
Others have noted an association with 
thyroid dysfunction and thyroiditis.°® 
At present, because of the lack of 
evidence for autoimmune disease or 
other primary processes, we must clas- 
sify our patient as having primary 
lymphedema. 

JACOB HEN, JR, MD 

THOMAS F. DOLAN, JR, MD 

Department of Pediatrics 

Yale University School of Medicine 

333 Cedar St 

New Haven, CT 06510 
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Paroxysmal Dystonia 


. 

Recurring episodes of dystonia are 
ay unusual problem in pediatric prac- 
tice. Paroxysmal dystonia may be 
seen as a familial syndrome or as part 
of an acquired disorder. I report the 
following case because of the unusual 
nature of the disorder and certain 
features in this particular case. 


Report of a Case.—This child was a full- 
term, 3,620-g, healthy infant who had had 
no major illness until 26 months of age. 
Following a four-day febrile upper respira- 
tory tract illness, he was found to be lethar- 
gic, weak, and unable to walk. He could not 
eat solid food and had difficulty swallow- 
ing liquids. 

On initial examination, he was an irrita- 
ble, lethargic child with fixed staring, min- 
imal blinking, and constant drooling. He 
had a dystonic posture with flexion of the 
right arm and head turning to the right. 
The CSF was normal (protein level, 8 mg/ 
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dL; glucose level, 61 mg/dL; and lympho- 
cyte count, 1/cu mm); tests for pherothia- 


zines, tricyclic antidepressants, anc anti? 


cholinesterase were negative; and an EEG 
was normal. The entire episode lasted 36 
hours. Initially hypotonic and trénsulous, 
he was back to normal on the fol owing 
day. 

There is no family history of similar 
episodes. The child’s mother had petit mal 
epilepsy during childhood, with no farther 
attacks as an adult. 

Over the next year, six additioral epi- 
sodes occurred, each lasting from 45 min- 
utes to 18 hours. Several EEGs, obtained 
during and between episodes, have been 
normal. A computed tomographie scan 
without and with contrast was ~ormal. 
During one episode, blood ammonia level 
was 15 mg/dL (normal, 15 to 45 mg/dL), 
serum lactate level was 14.4 mg/dL (nor- 
mal, 5 to 18 mg/dL), and pyruvate level 
was 1.1 mg/dL (normal, 0.3 to 0.9 mg/dL 
fasting). A serum pyruvate level at the 
beginning of a subsequent episode was 0.9 
mg/dL. Serum and amino acids have been 
normal. The results of other pertinent tests 
have been normal, including levels of 
serum calcium (9.9 mg/dL), phosphorus (5.9 
mg/dL), triidothyronine (40.1 pg/dL), and 
thyroxine (12.0 mg/dL). 

When last seen, he was 3 years 4 months 
old. The results of his neurological exami- 
nation were normal, as was his psychomo- 
tor development. He had not rece ved any 
medication, and the dystonic episozes were 
occurring less frequently and with a short- 
er duration. 


Comment.—This case is most similar 
to the entity paroxysmal choreoathe- 
tosis. First described by Moznt and 
Reback' in 1940, paroxysmal dystonic 
choreoathetosis has been reported in 
seven families with a total of 73 
affected members.’ This is an auto- 
somal dominant disorder that usually 
begins during childhood or oceasional- 
ly during infancy. The frequency of 
attacks varies, occurring up to three 
times a day. The duration of individu- 
al attacks is also variable, lasting from 
minutes to four hours. Alechol, caf- 
feine, and fatigue have been described 
as precipitating factors. There may be 
an aura of paresthesias or stiffness. 
The attacks consist of dyston-c postur- 
ing, facial grimacing, dysarthria or 
anarthria, and choreoathetosis. Dys- 
tonic posturing is the predominant 
element in the attack, with coreoath- 
etosis infrequent and mild. Character- 
istically, there is no alteraticn in level 
of consciousness. Electroencephalo- 
grams are usually normal, though a 
few cases of generalized slowing have 
been seen. Most anticonvulsant drugs 
either have had no effect on or have 
worsened the condition. Clonaze- 


pam,** and most recently acetazola- 
mide, have been used with success. 

A similar disorder has been re- 
ported in association with multiple 
sclerosis’ and with left cerebral atro- 
phy due to perinatal hypoxia." 

A reversible form of paroxysmal 
dystonic choreoathetosis has been 
seen in association with thyrotoxico- 
sis’ and with hypocalcemia due to 
hypoparathyroidism.'':'* In each case, 
the movement disorder resolved with 
therapy of the endocrine abnormali- 
v. 

Our patient differs from those 
described in several aspects. The most 
pronounced difference is the duration 
of attacks. Our patient has had 
attacks lasting from 45 minutes to two 
days, significantly longer than the 
four-hour maximum usually men- 
tioned. The character of the attacks 
was different in that he usually was 
lethargic during an episode, though 
there was never a loss of conscious- 
ness. He was also hypotonic and occas- 
sionally tremulous following attacks. 
There was no history of similarly 
affected family members. 

The occasional association of at- 
tacks with viral illness suggested a 
compensated metabolice defect. Pa- 
tients with persistent metabolic de- 
fects may have symptoms only during 
periods of stress. Examples of such 
disorders are pyruvate decarboxylase 
deficiency, ? with episodes of ataxia 
and occasionally choreoathetosis, and 
the intermittent form of maple syrup 
urine disease, with episodes of atax- 
ia and obtundation. In our patient, 
pyruvate level was slightly elevated 
on one occasion. The lethargy that 
followed attacks suggested an unusual 
seizure disorder. Kinast et al’ thought 
that kinesigenic paroxysmal choreo- 
athetosis was a reflex epilepsy with a 
discharge from subcortical gray mat- 
ter. Electroencephalograms during 
and between episodes of dystonia 
were normal in our patient. 

This child probably has a form of 
paroxysmal dystonia choreoathetosis 
that is remarkable because of the pro- 
longed duration of his episodes. 

Davip W. Dunn, MD 
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Paralysis of Diaphragm 
Complicating Central Venous 
Alimentation 





Central venous alimentation has 
been used extensively in neonates 
with intestinal disorders and intoler- 
ance of enteral feeding.’ However, use 
of a central venous catheter for paren- 
teral nutrition is occasionally asso- 
ciated with severe complications.” Su- 
perior vena cava thrombosis,’ hydro- 
thorax from fluid extravasation,* and 
paralysis of the hemidiaphragm due 
to direct laceration of the phrenic 
nerve’? have been observed. Our 
patient had diaphragmatic paralysis 
secondary to extravasation of paren- 
teral alimentation solution. 
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Report of a Case.—The patient was born 
after 36 weeks’ gestation weighing 2 kg; 
she had Apgar scores of 1 at 1 minute and 5 
at 5 minutes of age. Necrotizing enterocol- 
itis developed on the 20th day of life and 
required ileal resection. Subsequently, two 
further episodes of necrotizing enterocoli- 
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tis developed and were managed conserva- 
tively. Central venous catheterization via 
the right external jugular vein was per- 
formed for the administration of total pa- 
renteral nutrition. The catheter was later 
removeé because of suspected sepsis. 

On the 106th day of life, the right ante- 
cubital vein was cannulated and a silicone 
rubber catheter was placed as a central 
line. Before locating the catheter tip, pa- 
renteral alimentation with 20% dextrose 
solution and 2.125% amino acid solution 
(Freamine, 213 mOsm/L) was started. A 
roentgenogram subsequently showed the 
catheter tip in the right subclavian vein. 
Therefore, concentration of dextrose solu- 
tion was reduced to 12.5%. On the 117th day 
of life, 11 days after cannulation of the 
subclavian vein, the infant was noted to 
have slight puffiness of the face and neck 
and an increased respiratory rate. The 
chest roentgenogram showed soft-tissue 
swelling over the right shoulder, right pleu- 
ral effusion, and right upper and middle 
lobe infiltrates. Thoracentesis was per- 
formed, and 100 mL of clear fluid was 
aspirated from the right side of the chest. 
A venogram showed thrombosis of the 
right subelavian vein, complete occlusion of 
the superior vena cava, and extravasation 
of contrast material at the catheter tip. 
The right hemidiaphragm was also noted 
to be elevated. The catheter was re- 
moved. 

On fluoroscopy, paradoxical motion of 
the right hemidiaphragm was observed, 
indicating diaphragm paralysis. Abnormal 
elevation of the right hemidiaphragm per- 
sisted at the time of discharge (2/2 months 
after the incident). Three months after 
discharge, the right hemidiaphragm was 
normal on chest roentgenogram, and no 
paradoxical motion was observed on fluor- 
oscopy. 


Comment.—A variety of complica- 
tions associated with intravenous 
catheters have been reported, includ- 
ing thrombosis of major vessels,’ per- 
foration of the heart,* and thoracic 
and abdominal extravasation of fluid.” 
In our patient, acute respiratory dis- 
tress, puffiness of the face, and paral- 
ysis of the right hemidiaphragm 
developed on the 11th day after place- 
ment of a catheter in the right sub- 
clavian vein. We think that acute 
paralysis of the right hemidiaphragm 
was due to extravasation of the hyper- 
tonic parenteral alimentation fluid. 
The right phrenic nerve passes poste- 
rior to the right subclavian vein 
before it enters the thorax. Thus, local 
inflammation could damage the right 
phrenic nerve. Persistent right hemi- 
diaphragm paralysis may have been 
due to a sclerotic reaction around the 
phrenic nerve at the site of fluid 
extravasation from the subclavian 
vein. In our case, the lesion was not 


permanent. However, the diaphrag- 
matic paralysis resolved slowly. 

In view of the potential dangers of 
central venous catheters, every pre- 
caution must be taken to locate the tip 
of the catheter immediately after 
insertion. Blachett et at reported 
that in patients with catheter-asso- 
ciated upper limb thrombosis, the 
catheter tip was located in the sub- 
clavian or innominate veins, not in the 
superior vena cava. These veins may 
be subject to the effects of hypertonic 
solutions without sufficient dilution, 
causing thrombophlebitis. On the oth- 
er hand, there is risk of cardiac tam- 
ponade from fluid extravasation when 
the catheter tip is situated low in the 
superior vena cava or right atrium. 
Therefore, we concur with Blachett et 
al,"° who advocate placement of the 
catheter tip in the upper half of the 
superior vena cava. 

Dinc S. Lam, MD 

ANGELA D. Ramos, MD 

ARNOLD C. G. PLATZKER, MD 

DAVID WARBURTON, BSC, 
MB, MRCP 

THOMAS G. KEENS, MD 

Neonatal-Respiratory Disease 
Division 

Childrens Hospital of 
Los Angeles 

4650 Sunset Blvd 

Los Angeles, CA 90027 
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Beau’s Lines in Mucocutaneous 
Lymph Node Syndrome 


To the Editor.—In an excellent review 
of mucocutaneous lymph node syn- 
drome (MLNS) by Yanagihara and 
Todd (JOURNAL 1980;134:603-614) and 
more recently in a case report by 
Glanzer et at,’ transverse grooves or 
furrows are described, which ap- 
peared one to two months after the 
illness. The former report states that 
the grooves are in the “nail bed.” 

First, the groove is actually in the 
fingernail, or less commonly the toe- 
nail, per se, not the bed.’ It is a result 
of matrix arrest during an intense 
physiological insult. The degree of 
arrest dictates how deep the groove is 
to be, even perhaps allowing nail shed- 
ding. 

Second, the nature of the finding is 
totally nonspecific for MLNS. It is 
found as a result of physiologic 
stresses as varied as childbirth (moth- 
er and child), bullous pemphigoid, or 
typhoid fever, and was originally 
described by Beau in 1846.° Maybe in 
this instance retention of an eponym 
would clarify rather than confuse? 
FRANK A. BURES, MD 
420 E Sarnia St 
Winona, WI 55987 


1. Glanzer J, Galbraith WB, Jacobs JP: Kawas- 
aki’s disease in a 28-year-old man. JAMA 
1980;244:1604-1606, 

2. Samman PD: The Nails in Disease, ed 3. 
Chicago, Year Book Medical Publishers, 1978, pp 
112-114. 

3. Beau JHS: Certain caracteres de semelio- 
logic retrospective, presentes par les ongles. Arch 
Gen Med 1846;9:447. 


False-Normal Radionuclide Scans 
for Osteomyelitis 


Sir._The article by Fleisher et al 
(JOURNAL 1980;134:499-502) presents, 
we presume, a very small portion of 
the bone scans performed by them in 
the search for osteomyelitis. 


Am J Dis Child—Vol 135, April 1981 


The cases presented may in fact 
have been false-normal, but based on 
the illustrations we find that conclu- 
sion very difficult to reach. F-gure 1, 
left, demonstrates a definite asymme- 
try in sacroiliac joint uptake, although 
the image is not labeled adequately to 
permit determination of which is the 
left side. Figure 2, left, is inadequate, 
as the entire pelvis is obscured by the 
bladder and the left femoral head may 
in fact have greater isotope localiza- 
tion, if it is an anterior view. 

The significance of a normal bone 
scan in patient 3 is that it may have 
been correet. A needle biopsy of the 
area in question three days later 
revealed no evidence of infection. Is it 
possible that the Salmonella septice- 
mia was superimposed or a bone 
infarction? As with the other images 
presented, the reader is left to guess 
which is right and which is left. 

The possibility of either a false- 
positive or false-negative bene sean is 
well established. What tke authors 
have failed to do is to advise us as to 
the appropriateness of bone scintigra- 
phy in suspected osteomyelitis. They 
have omitted the use ef gallium 
citrate Ga 67 imaging entirely, 
although previous reports Fave shown 
it to be useful. Kolyvas et al studied 
ten cases prospectively with both tech- 
netium Tc 99m medronate and “Ga in 
patients with suspected bone or joint 
infections.' One patient, a 24-year-old 
boy, had osteomyelitis of the medial 
condyle of the femur, with normal 
roentgenographic and bene imaging 
studies. Gallium citrate Ga 67 imag- 
ing, however, identified the area of 
involvement, and osteomyelitis was 
confirmed by the aspiration of Hae- 
mophilus influenzae by done aspira- 
tion from the identified area. 

Unfortunately, the report by 
Fleisher et al has presented a rather 
uncommon finding in a manner that 
throws undue suspicion en a very use- 


ful and valuable technique. Clinicians 
must treat patients, not roentgeno- 
grams and bone scans, and thus the 
wise use of aspiration techniques, “Ga 
scintigraphy, and careful attention to 
detail (ie, asymmetry from side to side 


and emptying the bladder) will de- — 


crease the number of cases of osteo- 
myelitis that go undetected initially. 
JOE C. LEONARD, MD 
MELVIN I. MARKS, MD 
University of Oklahoma 
Health Sciences Center 
Norman, OK 73069 


EMANUAL KOLyvas, MD 
Royal Victoria Hospital 
Montreal, Quebec 
Canada 


1. Kolyvas E, Rosenthal! L, Ahronheim GA, et 
al: Serial “Ga-citrate imaging during treatment 
of acute osteomyelitis in childhood. Clin Nuel 
Med 1978;3:461-466. 


In Reply.—We apologize to Leonard 
et al for not having labeled the orien- 
tation of the radiographs published in 
our article. As is customary, the right 
side of the patient is shown on the left 
side of the photographs as one looks at 
them. Likewise, it is always difficult 
to present negative findings by repro- 
ducing single exposures. Neverthe- 
less, experienced observers both at the 
time the patients were studied and in 
retrospect did not find abnormalities. 
Thus, we do not agree that in case 1 
there was asymmetry in the sacroiliac 
joint. 

With regard to the use of the gal- 
lium scan, our first case was seen 
before the publication of the article by 
Kolyvas et al.' Case 2, as is clearly 
stated in our article, had both normal 
gallium and technetium scans. Case 3 
had an abnormal roentgenogram and 
a positive culture of blood that, in the 
light of clinical findings, made addi- 
tional exposure to radioactivity un- 
necessary. 

Other comments of Leonard et al 
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seem confusing and contradictory. 
They state that “the possibility of 
either a false-positive or false-nega- 
tive bone scan is well established,” but 
give no references. They also state 
that we have thrown “undue suspicion 
on a very useful and valuable tech- 
nique.” We take the term “undue sus- 
picion” to mean that there may be 
false-positive or false-negative bone 
scans, a point with which Leonard et 
al evidently agree. We did say, in fact, 
that review of the literature indicates 
that radionuclide scanning is a reli- 
able method for the detection of osteo- 
myelitis. 

Leonard et al also say that “clini- 
cians must treat patients, not roent- 
genograms and bone scans.” In the 
introduction, in the last paragraph of 
the discussion, and in the summary of 
our article, we emphasized that 
patients must be treated on the basis 
of clinical judgment rather than on 
the basis of roentgenograms and bone 
scans. 

Leonard et al may wish to refer to 
two recent reports?’ that seem to con- 
firm the view that bone scintigrams, 
like other diagnostic procedures, are 
going to fall short of complete accura- 
cy. 

GARY FLEISHER, MD 
STANLEY A. PLOTKIN, MD 
University of Pennsylvania 
Philadelphia, PA 19104 
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Prevention of Medication Errors 
in Pediatrics 


Sir.—In their article, Perlstein et al 
(JOURNSL 1979;133:376-379) discussed 
the potential for drug computation 
errors during newborn intensive care. 
It is unfortunate to note that the 
potential benefit from the pharma- 
cist’s participation was overlooked in 
their discussion. At our institution, 
pharmacy services to the pediatric and 
neonatal units are provided via a 
satellite pharmacy. The pharmacist 
routinely monitors the dosages of 
medications ordered by physicians for 
these patients and, in addition, pro- 
vides drug information to the pediat- 
ric staff. 

We are presently conducting a pro- 
spective study to quantitate the types 
of dosage errors prevented as a result 
of the pharmacist’s clinical services in 
a 32-bed pediatric unit and a 30-bed 
neonatal unit staffed by residents and 
staff neonatologists. The pharmacist 
calculates the ordered drug dosage on 
a weight basis (milligrams per kilo- 
gram per day) and compares it with 
the dosage range recommended in the 
current literature. When the calcu- 
lated dosage is substantially above or 
below the standard range (defined for 
our purposes as more than 10% outside 
of the range), the pharmacist notifies 
the physician. Patients with poor 
hepatic or renal function that is not 
secondary to immature development 
are deleted from the study. 

Our preliminary results, over a 
three-month period, indicate 14 in- 
stances in which the dosage pre- 
scribed was two to ten times outside 
of the recommended dosage range, 


Errors in Dosage 


Recommended Dosage, 


Prescribed Dosage, 


_ Medication Route* Patient Age mg/kg/day mg/kg/day Source 
Digoxint IM 1 day 0.005 (loading dose) 0.05 Chernoff’ 
Digoxiny PO 1 day 0.006 0.012 Chernoff’ 
Gentamicin sulfate IM 8 wk 50 5-7.5 Eichenwald and McCracken** 
Gentamicin sulfate IM 8 mo 15 5-7.5 Eichenwald and McCracken’* 
Phenytoint PO 9 mo 11 5-8 Cady et al‘ 
Theophylline IV 4 yr 2.6 16-24 Weinberger,’ Wyatt et al® 
Theophylline PO 2 yr 43 16-24 Weinberger,’ Wyatt et al’ 
Acetaminophen§ 

with codeine PO 3 yr Codeine: 12 Codeine: 3 Shirkey’ 





*IM indicates intramuscular; PO, oral; and IV, intravenous. 

*+Concentration of the available digoxin preparation was incorrectly written and would have resulted in errors in dosage. 

{The current literature suggests that some infants may require larger doses of oral phenytoin owing to increased volume of distribution, increased rate of 
elimination, or decreased gastrointestinal absorption.‘ 

§The medication was prescribed on an as-needed basis, every four to six hours. However, if it was decided that the medication was needed, the patient 
would have received the equivalent of four times the recommended dose of codeine. 


384 Am J Dis Child—Vol 135, April 1981 


Tee * ve. = 


out of a total of 426 instances (3.8%). 
In nine instances (Table), the drugs 
were known to cause serious adverse 
effects and/or possess a narrow thera- 
peutic index. In all instances, when 
the pharmacist notified the physieian, 
the orders were rewritten. 

In their commentary (JOURNAL 
1979;133:366-367), Bleyer and Koup 
discussed the pharmacist’s ability to 
reduce dosage errors in the neonatal 
setting. Our preliminary results con- 
firm that the hospital pharmacist can 
prevent serious complications that 
result from miscalculation of dosage. 
In addition, by providing relevant 
drug information and monitoring 
responses to drug therapy, the phar- 
macist can provide a vital contribution 
to the care of the pediatric patient. 

RITA SHANE, PHARMD 

LEE M. QUON, PHARMD 
Pediatric Pharmacy Service 
Cedars-Sinai Medical Center 
Los Angeles, CA 90048 
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Systolic Time Interval in Infants 
and Children With Primary 
Hypothyroidism 


To the Editor.—The article (by Hay- 
ford. et al) entitled “Cardiac Function 
in Primary Hypothyroidism” (Jour- 
NAL 1980;134:556-559) was of interest 
to us. However, the reported results 
are not consistent with ours. We have 
also examined systolic time intervals 
(STIs): left ventricular ejection time 
(ET), pre-ejection period (PEP), and 
PEP/ET by using standard echocardi- 
ography (according to the methods of 
Hirschfeld) in nine hypothyroid chil- 
dren (seven were younger than 1 year, 
and two were 1 and 5 years of age, 
respectively), three hyperthyroid (age, 
10 to 14 years), and 45 normal children 
(18 were younger than 1 year of age, 
ten were 1 to 5 years of age, nine were 
10 to 15 years of age). Prolongation of 
PEP/ET was seen in hypothyroid chil- 
dren and its shortening was noted in 
hyperthyroid children when compared 
with normal infants and children of 
the same age. Moreover, many serial 
studies of systolic time intervals in 
hypothyroid infants and hyperthyroid 
children showed reasonable responses 
(ie, prolonged PEP/ETs in hypothy- 
roid infants shorten to normal with 
appropriate thyroxine replacement 
therapy, whereas shortened PEP/ETs 
in hyperthyroid children lengthen to 
normal with appropriate therapy). 
Therefore, we believe that systolic 
time intervals indicate thyroid hor- 
mone levels reasonably well in infants 





Gertrude Kasebier 
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and children, as well as in adults. 

We cannot know the exact reason 
why the results of Hayford et al 
results were not consistent witk ours, 
but we believe that their results were 
compared with the pulse rate-depen- 
dent normal values of Gutgesell et al. 
However, the values of STIs depend 
on the age of the subject, so the 
authors should compare them to the 
normal value calculated not only on 
the basis of heart rate, but also on the 
basis of age group. Our observations 
suggest that STIs may be a useful 
indicator in the clinical assessment of 
end organ thyroid hormone activity in 
children. 

Osamu Nose, MD 

IcHIRO Maki, MD 

Tokuzo HARADA, MD 
HaYAKUJI YABUUCHI, MD 
Department of Pediatrics 
Osaka University Hospital 
Fukushima-ku, Osaka 
Japan 


1. Gutgesell HP, Paquet M, Duff DF, et al: 
Evaluation of left ventricular size and function 
by echocardiography. Circulation 1977:56:457- 
462. 


In Reply.—We thank Nose et al for 
their interest in our observations. The 
explanation for the disparity between 
our observations and those of Dr Nose 
and his colleagues on systolic time 
intervals in children with thyroid dys- 
function requires further evaluation; 
however, their contention that our 
data were inadequately correeted for 


Children at Play, Turner's Children, Woburn, Mass 


subject age does not seem to suffi- 
ciently explain the differences. Gut- 
gesell et al' showed systolic intervals 
to vary positively with pulse rate and 
inversely with subject age. However, 
the inclusion of both pulse rate and 
age in multiple regression analysis led 
to less than a 2% improvement in the 
correlation coefficients, compared 
with single variable correlation analy- 
sis. Furthermore, in our evaluation of 
the influence of thyroid hormone on 
systolic time intervals, paired ¢ tests 
were used. Hence, subjects were com- 
pared with themselves, rather than 
population means. These intrapatient 
comparisons should be more sensitive 
to small changes in the systolic time 
intervals than are comparisons with 
population statistics, in which a 
greater range of interpatient variabil- 
ity would be anticipated. The duration 
between the pretreatment and post- 
treatment echocardiographic study 
was maximum at age 1 year (mean 
follow-up, 0.3 years, SD = 0.26 years). 
This change in age would have mini- 
mum influence on systolic intervals. 
Additional research is needed in this 
area to further characterize the causes 
of differences in the response of sys- 
tolic time intervals to thyroid replace- 
ment in children compared with 
adults. 

JOHN T. HAYFORD, MD 

RICHARD °M. SCHIEKEN, MD 

ROBERT G. THOMPSON, MD 

Department of Pediatrics 

University of Iowa 

Iowa City, IA 52242 
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But you can 
treat his ADD 


No need to expose him to 
teasing about taking midday 
medicine at school. Cylert 
discreetly treats ADD (attention 
deficit disorder) with just one 
daily dose. Taken at home. 


without problems No need for the child to carry 


_ of dosing at 
school 





Ww Cyler 


a controlled drug to school. No 
need to involve school personnel. 
As effective for behavior 

control as multiple doses of 


methylphenidate or 
amphetamines. c) 


Once a day. 
ə At home. 


(pemoline) 


Tablets: 18.75, 37.5, 75 mg. Chewable tablets: 37.5 mg. 








See overleaf 
| for brief summary. 
3 4 0113375 
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e 
DESCRIPTION: CYLERT (pemoline) is a central nervous system stimulant. Pemoline is structurally 
dissimilar to the amphetamines and methylphenidate. 
It is an oxazolidine compound and is chemically identified as 2-amino-5-phenyl-2-oxazolin-4-one 
Pemoline is a white, tasteless. odorless powder, relatively insoluble (less than 1 mg./ml.} in water. 
chloroform, ether. acetone, and benzene: its solubility in 95% ethyl! alcohol is 2.2 mg./ml 
CYLERT (pemoline) is supphed as tablets for oral administration 


CLINICAL PHARMACOLOGY: CYLERT (pemoline) has a pharmacological activity similar to that of 
other known central nervous system stimulants; however. it has minimal sympathomimetic effects 
Although studies indicate that pemoline may act in animals through dopaminergic mechanisms. the 
exact mechanism and site of action of the drug in man is not known 

There is neither specific evidence which clearly establishes the mechanism whereby CYLERT 
produces its mental and behavioral effects in children. nor conclusive evidence regarding how these 
effects relate to the condition of the central nervous system 

The serum half-life of pemoline is approximately 12 hours. Peak serum levels of the drug occur 
within 2 to 4 hours after ingestion of a single dose. Multiple dose studies in adults at several dose 
levels indicate that steady state ts reached in approximately 2 to 3 days. 

Metabolites of pemoline include pemoline conjugate. pemoline dione. mandelic acid. and uniden- 
tified polar compounds. CYLERT is excreted primarily by the kidneys; approximately 75% of an oral 
dose is recovered in the urine within 24 hours. Approximately 43% of pemoline is excreted un- 
changed 

CYLERT (pemoline) has a gradual onset of action. Using the recommended schedule of dosage 
titration. significant clinical benefit may not be evident until the third or fourth week of drug 
administration. 


INDICATIONS: CYLERT is indicated as an integral part of a total treatment program which typically 
includes other remedial measures (psychological, educational, social) for a stabilizing effect in 
children with a behavioral syndrome characterized by the following group of developmentally 
inappropriate symptoms: moderate to severe distractibility. short attention span. hyperactivity. 
emotional lability, and impulsivity. The diagnosis of this syndrome should not be made with finality 
when these symptoms are only of comparatively recent origin. Nonlocalizing (soft) neurological signs. 
learning disability. and abnormal EEG may or may not be present, and a diagnosis of central nervous 
system dysfunction may or may not be warranted. 

Attention Deficit Disorder and Hyperkinetic Syndrome are among the terms being used to describe 
the above signs and symptoms. In the past. a variety of terms has been associated with these signs 
and symptoms. including: Minimal Brain Dysfunction, Hyperkinetic Reaction of Childhood. Hyper- 
kinetic Syndrome. Hyperactive Child Syndrome. Minimal Brain Damage. Minimal Cerebra! Dysfunc- 
tion, and Minor Cerebral Dysfunction 


CONTRAINDICATIONS: CYLERT (pemoline) is contraindicated in patients with known hypersen- 
sitivity or idiosyncrasy to the drug (See ADVERSE REACTIONS.) 


WARNINGS: CYLERT is not recommended for children less than 6 years of age since its safety and 
efficacy in this age group have not been established 

Clinical experience suggests that in psychotic children, administration of CYLERT may exacerbate 
symptoms of behavior disturbance and thought disorder 

Data are inadequate to determine whether chronic administration of CYLERT may be associated 
with growth inhibition: therefore, growth should be monitored during treatment 


PRECAUTIONS: Drug treatment is not indicated in all cases of the behavioral syndrome charac- 
terized by moderate to severe distractibility, short attention span. hyperactivity, emotional lability 
and impulsivity. It should be considered only in light of the complete history and evaluation of the 
child. The decision to prescribe CYLERT should depend on the physicians assessment of the 
chronicity and severity of the child's symptoms and their appropriateness for his/her age. Prescrip- 
tion should not depend solely on the presence of one or more of the behavioral characteristics 

When these symptoms are associated with acute stress reactions. treatment with CYLERT ıs 
usually not indicated 

Long-term effects of CYLERT in children have not been well established 

Liver function tests should be performed prior to and periodically during therapy with CYLERT. The 
drug should be discontinued if abnormalities are revealed and confirmed by follow-up tests (See 
ADVERSE REACTIONS regarding reports of abnormal liver function tests and jaundice.) 

CYLERT should be administered wig caution to payents with significantly impaired hepatic or 
renal function 

The interaction of CYLERT with other drugs has not been studied in humans. Patients who are 
receiving CYLERT concurrently with other drugs. especially drugs with CNS activity, should be 
monjtored carefully 

CYLERT failed to demonstrate a potential for self-administration in primates. However. the 
pharmacologic similarity of pemoline to other psychostimulants with known dependence liability 
suggests that psychological and/or physical dependence might also occur with CYLERT. There have 
been isolated reports of transient psychotic symptoms occurring in adults following the long-term 
misuse of excessive oral doses of pemoline. CYLERT should be given with caution to emotionally 
unstable patients who may increase the dosage on their own initiative 


Usage during Pregnancy and Lactation: The safety of CYLERT (pemoline) for use during pregnancy 
and lactation has not been established 

Studies in rats have shown an increased incidence of stillbirths and cannibalization when 
pemoline was administered at a dose of 37.5 mg/kg/day. Postnatal survival of offspring was 
reduced at doses of 18.75 and 37.5 mg. ‘kg. day 


ADVERSE REACTIONS: insomnia is the most frequently reported side effect of CYLERT: it usually 
occurs early in therapy, prior to an optimum therapeutic response. In the majority of cases it is 
transient in nature or responds to a reduction in dosage. 

Anorexia with weight loss may occur during the first weeks of therapy. In the majority of cases it is 
transient in nature: weight gain usually resumes within three to six months 
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Psychological Aspects of Childhood Cancer, 
edited by Jonathan Kellerman, 321 pp, 20 illus, 
$32.50, Springfield, Ill, Charles C Thomas Pub- 
lisher, 1980. 


Dr Kellerman has put together a 
masterful book that should be re- 
quired reading for any serious student 
of childhood cancer. Indeed, the title 
of the book may restrict its readership 
unnecessarily: the basic psychological 
principles discussed in many of the 
chapters, such as those dealing with 
reactions of adolescents, siblings, and 
families to severe illness and death, 
are very applicable to other situations 
as well. 

Those chapters on the psychological 
effects of special treatments (notably 
laminar airflow rooms and the issue of 
separation-deprivation), present ex- 
cellent critical reviews of the current 
literature as well as solid clinical dis- 
cussions based on extensive experi- 
ence. In particular, the basically adap- 
tive response of children to the pro- 
tected environment may surprise, as 
it will certainly reassure, those profes- 
sionals who are interested in using 
this fom of therapy. As is true of 
much of the book, these well-docu- 
mented and carefully critiqued chap- 
ters deserve repeated reading and 
thoughtful reflection. 

Most of the subjects discussed have 
been extremely well researched from 
a variety of theoretical standpoints, so 
that the reader is left to form personal 
conclusions from nonbiased presenta- 
tions. There is, unfortunately, some 
lack of uniformity in quality of writ- 
ing from section to section, a common 
problem among edited works. Howev- 
er, this is a minor detraction from the 
generally high caliber of the book. 

The overall orientation of Psycho- 
logical Aspects of Childhood Cancer is 
toward the inherent emotional 
strength of the patient and family. As 
the authors tell us, cancer is usually 
diagnosed in basically healthy chil- 
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dren from reasonably stable families, 
who have coped successfully with 
stress in the past and will continue to 
do so in the future. This emphasis on 
good mental health should be wel- 
comed by all who are involved in the 
care of such patients and who have for 
some time been impressed by the 
wide-ranging adaptability and re- 
markable resiliency of these ch-ldren 
and their families. 

OLLE JANE Z. SAHLER, MD 

Department of Pediatrics 

University of Rochester Medical 

Center 
601 Elmwood Ave 
Rochester, NY 14642 


Secretory Diarrhea, edited by Michael Field, 
John Fordtran, and Stanley G. Schultz, 227 pp, 
$30, Bethesda, Md, American Physiologizal Soci- 
ety (Baltimore, Williams & Wilkins Co), 1980. 

This text fulfills its title by provid- 
ing an in-depth review of the current 
clinical and physiologic knowledge of 
secretory diarrhea. It is actually a 
compilation of papers presentec at the 
first International Colloquium in Gas- 
troenterology in London in 1978, the 
contributing authors being reccgnized 
experts in the field. 

The book is nicely divided into four 
sections. The first, covering intestinal 
transport and regulation, defines the 
types of sodium and chloride trans- 
port within the small intestine and the 
role of cyclic adenosine monophos- 
phate (AMP) in secretion. Several 
chapters dea. extensively with labora- 
tory studies of transport flux, compo- 
nents of microvilli, and basal lateral 
membranes and are of interest pri- 
marily to the laboratory investigator. 
Section 2 contains several excellent 
chapters discussing host defenses, 
microbial virulence, and the similari- 
ties and differences of secretcry diar- 
rhea due to Escherichia coli and 
Vibrio cholerae. Interspersed are 
highly technical descriptions of chol- 


era toxin binding to small-intestinal 
cells and stimulation of cyclic AMP. 

A section on “noninfectious causes 
of diarrhea” reviews the physiology of 
noninfectious secretory diarrhea and 
defines the physiologic alterations of 
ileal disease or resection with resul- 
tant bile acid diarrhea. 

The fourth and last section at- 
tempts to define physiologic and phar- 
macologic approaches to the treat- 
ment of secretory diarrhea and 
devotes one chapter to the role of 
chlorpromazine and related drugs in 
reversing enterotoxic diarrhea 
through inhibition of adenylate cy- 
clase. A second chapter discusses the 
physiologic rationale of drugs or sub- 
stances such as glucose-electrolyte 
solutions or steroids that stimulate 
absorption, and the broad group of 
drugs that inhibit secretion (nonste- 
roidal), anti-inflammatory drugs, 
opiates, propranolol hydrochloride bis- 
muth, aluminum, ete. 

The text is an excellent reference 
book for any clinician or investigator 
interested in diarrhea. Because of the 
multiplicity of authors, there is some 
overlap between sections, and styles 
are substantially different. However, 
the combination of clinical and labora- 
tory data will leave the reader with a 
clear understanding of transport and 


secretory abnormalities. It is, howev- - 


er, not particularly priented for the 
pediatrician, and discussions of fluid 
replacement do not stress the lesser 
sodium losses in children with cholera, 
an important item if one is to avoid 
inducing hypernatremia. 

The cost seems rather high for an 
American Physiologic Society publica- 
tion and will undoubtedly limit gener- 
al interest. 

JOYCE D. GRYBOSKI, MD 

Department of Pediatrics 

Yale University School of Medicine 

333 Cedar St 

New Haven, CT 06510 


Etiology and Morphogenesis of Congenital Heart 
Disease, edited by Richard van Praagh and 
Atsuyoshi Takao, 540 pp, with illus, $47.50, Mount 
Kisco, NY, Futura Publishing Co Inc, 1980. 

This volume is a by-product of a 
symposium on the etiology and mor- 
phogenesis of congenital heart disease 
that took place in September 1978 in 
Tokyo. As stated in the preface, the 
book deals with “genetics, chromo- 


somal abnormalities, normal cardiac 


embryology, experimental teratology 
and clinical-pathological-embryologic 
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correlations of developmental inter- 
est.” Basic research and its clinical 
applications also are considered, as 
well as the “latest” recurrence risk 
figures for the various types of con- 


_ genital heart disease to be used in 


genetic counseling. One can gather 
from these prefatory remarks that 
this book has no conceptual unity, but 
represents a collection of 22 indepen- 
dent chapters written by 48 contribu- 
tors from America, Europe, and Asia. 
Consequently, the articles are of dif- 
fering quality and of different value 
to various readers. For the experimen- 
talist, there are chapters on avian, 
rodent, and canine genetics and tera- 
tology of congenital heart disease; and 
there are chapters on cellular mecha- 
nisms during normal and abnormal 
development of the heart and findings 
obtained with the scanning electron 
microscope of the embryonic chick 
heart. The clinical cardiologist will be 
interested in sections on morphogene- 
sis of the great arteries and the ven- 
tricles, of superoinferior ventricles, of 
atresia of tricuspid or mitral orifices, 
and of the univentricular heart. Less 
specialized pediatricians, interested in 
cause and counseling of parents of 
patients with cardiac disease, will 
select chapters dealing with cardio- 
vascular anomalies attributed to au- 
tosomal-dominant and recessive genes 
or to chromosomal aberrations. There 
is also a short list of potential environ- 
mental teratogens and a long list of 
cardiovascular disorders of undeter- 
mined cause. Genetic-environmental 
interaction in various anomalies is dis- 
cussed and there is a table of recur- 
rence risks for families in which one 
sibling has a cardiovascular anomaly. 
This table must be used with caution; 
it is admittedly a preliminary attempt 
because it is based on publications 
that selected patients in different 
ways. Pathologic diagnoses may be 
similar, although the patients’ back- 
grounds, family situations, and asso- 
ciated malformations are heterogene- 
ous. As in other fields, empiric risk 
figures should be used only by coun- 
selors who are well informed about 
genetic and environmental etiologic 
factors and their interplay. A short 
and interesting chapter deals with a 
specific cause, namely trisomy 18; the 
conclusion is that the trisomie seg- 
ment 18q21 is responsible for the car- 
diac anomalies in this syndrome. A 
final chapter treats associations of 
congenital heart disease and extracar- 
diac malformations. An attempt is 
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made to assign “critical periods” to 


„the various developmental variations, 


an embryological exercise of doubtful 
value as determination and termina- 
tion periods are still confused in such 
speculations. 

The book is well illustrated by more 
than 200 figures, many tables sum- 
marize the textual discussions, and 
references of variable extent supple- 
ment the chapters. 

JOSEF WARKANY, MD 
Children’s Hospital 

Elland and Bethesda avenues 
Cincinnati, OH 45229 


Books in Brief 


Manual of Developmental Diagno- 
sis, by H. Knobloch, F. Stevens, and 
A. F. Malone (286 pp, $16.95, New 
York, Harper & Row Publishers Inc, 
1980). A well-known, developmentally 
oriented pediatric physician and her 
collaborators have assembled two 
years’ work in revising the Gessell 
developmental standards. This was 
done because the 30 to 40 years since 
the pioneer work of the New Haven 
group has seen a significant trend 
toward earlier accomplishment of the 
standard test items. Dr Knobloch, 
with Albany, NY, as her base, has 
studied the performance of about 
1,000 children, using a sample corre- 
sponding to the population composi- 
tion of Albany. Testing methods are 
detailed, sample scoring sheets are 
given, and instructions are included to 
guide in their interpretation. Despite 
the elaborate training of testers that 
Gessell demanded in his pioneer work, 
these disciples believe that a less rig- 
orous training is now suitable. Inter- 
rater reproducibility of results is 
satisfactory with this current method. 
Since the time needed to test infants 
and children by this technique is con- 
siderable, the authors include sug- 
gested screening tests that may be 
used on larger numbers of children 
prior to referral. An included ques- 
tionnaire allows the pretesting of par- 
ents’ observations by mail before the 
formal clinical appraisal. This book is 
a valuable source book and a how-to 
guide for those who would perform 
detailed developmental appraisal of 
children younger than 3 years. It 
should stand alone without the need to 
use other resources for the appraisal. 
The detailed analysis of the tests 
requires time, training, and patience 
by the examiner. Referral centers, 


developmental diagnostic teams, and 
research people will find it of great 
value. The practicing pediatrician, 
having limited time for such studie 
may nonetheless find this handbook .. 
valuable resource for his library: 


Handbook on Accident Prevention, 
edited by M. S. McIntire (130 pp, $7.95, 
New York, Harper & Row Publishers 
Inc, 1980). This book is aimed at the 
pediatrician. The editor and many of 
the contributors are active members 
of the American Academy of Pediat- 
rics’ Committee on Accident and Poi- 
son Prevention. They have put togeth- 
er a compact, factual, and readable 
text. Subjects seem to have been 
thoughtfully selected and include not 
only logical topies, such as automobile 
accidents, drownings, and poisonings, 
but others, such as power-mower inju- 
ries, chokings, playground injuries, 
and safety for the handicapped child. 
A useful table of age-associated 
potential accidents in the chapter on 
behavioral aspects could serve as a 
valuable checklist in one’s counseling 
of parents. Most chapters present a 
resume of facts and numbers: inci- 
dence and percentages (for example, 
guns are present in approximately 
75% of all homes in the United States). 
Clearly enumerated suggestions are 
made on what can be done to control, 
to correct conditions, and to modify 
behavior of child and parent in appro- 
priate ways. These are backed up by 
generous in-text references, as well as 
a number of items for selected read- 
ing at the end of each chapter. The 
book is engaging and useful. To say 
that its readership should be the pedi- 
atrics professional is overly modest. A 
copy left beside one’s examining table 
would be eagerly read by parents. 
Nurses, nurse practitioners, child-care 
providers, and countless others would 
certainly benefit from its carefully 
chosen cautions. 


Pediatric Therapy, ed 6, edited by 
Harry C. Shirkey (1,321 pp, $57.50, St 
Louis, CV Mosby Co, 1980). Now in its 
sixth edition since 1964, this book is an 
accepted classic in pediatrics publica- 
tions. The new edition has many addi- 
tions and changes, and adds 30 first- 
time authors of various chapters. 
There are 108 contributors presided 
over by six associate editors. Topical 
material is widely spread over a large 
range: psychiatry, behavior and sur- 
gery, as well as such conventional 
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subjects as infection, metabolism, and 
toxicology. Reflecting a current ten- 
dency to extend the age span of a 
pediatrician’s patients, dosages are 
given for adults as well as for children. 
Several useful and welcome additions 
improve the book’s coverage. Chlamy- 
dial and unusual bacterial infections 
are now covered. Particularly worthy 
is a new section on intensive care, 
which is printed on colored paper for 
easy reference. This new section deals 
in considerable detail with critical 
observations, procedures, drug use, 
and dosages, as well as the organiza- 
tion of an intensive care unit. As is the 
case with most multiauthored texts, 
the style and coverage vary consider- 
ably. This is unmistakably an inpa- 
tient-oriented textbook, which covers 
many very uncommon disorders. 
There is a long section on metabolic 
diseases, yet a short section on hypo- 
thyroidism and hyperthyroidism. Der- 
matologic therapy, the shakiest for 
many of us in ambulatory practice, 
seems overly brief. Overexposure to 
lead, which comprises a sizable portion 
of pediatric inpatient admissions, is 
not included. A lengthy section on 


enemas in the home-treatment chap- 


ter seems a little outdated. As a ready , 


reference in emergency rooms and on 
the wards, this is a very useful 
resource. For most office work, more 
detailed texts are needed to supple- 
ment its wide scope of coverage. 


Positive Parenting: How to Raise a 
Healthier and Happier Child (From 
Birth to Three Years), by A. N. Eden 
(202 pp, $10.95, Indianapolis, Bebbs- 
Merrill Co, 1980). This is a book for 
parents, current or prospective. Al- 
though it is only one of many such 
instructional books, it has a numbher of 
excellent features. Its material is 
organized by age, with clearly defined 
topics discussed at each stage of the 
child’s life: expected accomplishments 
in motor, emotional, and intelleetual 
skills, specific problems to expect, rec- 
ommendations to the parent, and 
numerous carefully thought-out sug- 
gestions. An attractive and useful fea- 
ture is a description at each age of a 
number of games a parent can play 
with his child. The feats and remark- 
able capabilities of the very young 
infant are deseribed, and there is a 


discussion of the concept of “bond- 
ing.” The father’s role and importance 
in the young child’s world are ampli- 
fied, as are the potential effects of the 
full-time employment of the mother. 


The writing style is comfortable and ~ 


readable, and avoids much of the 
“eookbookishness” one often sees in 
such guides. This book is distinctly 
upbeat. It is directed toward improv- 
ing relationships by techniques and 
understanding. What one does not 
find here is a discussion of variables: 
tempermental differences among ba- 
bies and children, the parent’s emo- 
tional reaction to the child, and the 
enormous influence of the parent’s 
own early childhood on his or her 
capacity to carry out the author’s sug- 
gestions. Nonetheless, given the ap- 
proach and thoroughness of the text, 
there is much sound advice here. For 
those well-educated parents who want 
to read about the subject, the physi- 
cian should consider recommending 
this book. 

GILBERT B. FORBES, MD 

601 Elmwood Ave 

Rochester, NY 14642 





60 YEARS AGO IN THE AJDC 


e infantile Scurvy Following the Use of Raw Certified Milk 


. A 10-month-old female infant is described who was admitted to hospital for “rheumatism.” She 
had been born at full term and was healthy until 6 months of age, when the mother first noted 
tenderness of the left tibia when she put on the baby’s stocking. There was subsequently swelling of 
the leg, the knees, and more recently bleeding of the gums around the teeth. On examination the 
baby was irritable, lying quietly with the legs in a “frog-leg” position, with tenderness of all 
extremities. Roentgen-ray examination disclosed thickening along the diaphysis of all extremities 
with periostitis in many areas. 

This infant had been given a formula since birth that consisted of raw certified milk, Mead’s 
dextrimaltose No. 1, and boiled water. To each bottle was added a mixture of sodium citrate and a 
small amount of water. The milk was not boiled. Soon after symptoms began, the diet was 
supplemented by farina, eggs, and Italian pastes with olive oil. Ne fresh vegetables, fruits, or juices 
had ever been given. When the diet was supplemented by vegetable purees, baked potato, and 4 
ounces of orange juice daily, the infant improved promptly, beimg discharged in nine days. 

While it had been accepted that scurvy commonly occurred im infants fed on breast milk, few 
cases were known to have occurred in those receiving cow’s milk formulas. Studies in the past had 
shown that the antiscorbutic vitamin was present in low concentrations in cow’s milk, varying 
somewhat from one area to another. The amount of sodium citrate added to the bottle was too low to 
have had a deleterious effect on the vitamin, although the author had demonstrated such an effect 
from higher concentrations of sodium citrate.—Harold K. Faber. MD, Stanford University Medical 
School, San Francisco (April 1921;21:401-405). 
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MICHIGAN 


Excellent opportunity for PL-4 lev- 
el pediatric resident to function as 
Pediatric Chief Resident in 1100- 
bed teaching hospital. Multiple 
pediatric subspecialties. Current 
pediatric program with six pediat- 
ric residents at each level. 


Major teaching affiliation with the 
University of Michigan. 


Inquiries should be directed to: 


Lester Weiss, M.D. 

Chairman, Department of 
Pediatrics 

Henry Ford Hospital 

2799 West Grand Boulevard 

Detroit, Michigan 48202 
(313-876-3116) 
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3.5 mg neomycin base); special 
white petrolatum qs; in tubes of 
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(approx.) foil packets. 

WARNING: Because of the po- 
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and ototoxicity due to neomycin. 
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using this product in treating 
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that the skin is more liable to 
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on withdrawing the medication. 
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patient thereafter. 
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antibacterial preparations, pro- 
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Why upset a 
"feverish childs stomach 
with aspirin? 


A child’s complaints of nausea and 
stomachache may be a consequence of 
a aspirin therapy. It has been clinically 
documented that therapeutic doses of 
aspirin may cause G.I. problems 
ranging from minor upset" to 
serious, but less frequent, ulceration 
and gastric hemorrhage. ** 

Why complicate fever therapy with 
gastric problems? With Children’s 
TYLENOL you can effectively reduce 
his fever with virtually no G.I. risk.” 


References: 1. Shrand, H.: J. Fam. Pract. 3:75, 1976. 2. Litchfield, H.R.: N.Y. State J 
Med. 72 2151, 1972. 3. Mancini, R.E., Yafie, S.J.: Drug Therapy 10:103, 1980. 

4. Bergman, G.E., Philippidis, P., and Naiman, J.L.: J. Pediatr. 88:501, 1976. 5. Fromm, 
D.; Pediatrics 62 (suppl ):938. 1978. 6. Goodman, L.S., Gilman, A. (eds.): The 
Pharmacological Basis of Therapeutics, ed. 5. New York, The Macmillan Company, 
1975, pp. 326-350. 7. Vickers, FN.: Gastrointest. Endosc. 14:94, 1967 
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formulated to encourage patient acceptance 


and compliance. MARAX-DF SYRUP isa 
pleasant-tasting, fruit-flavored liquid that 
goes down easily with children. Well 
tolerated because the complementary 
effects of theophylline and ephedrine permit 
a lower dose of each to reduce the risk of 
untoward side effects. (Ephedrine may cause 
CNS stimulation; theophylline, gastric 
irritation; hydroxyzine, drowsiness.) To 

help your patients with mild to moderate 
asthma* breathe easy, consider... 
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e Each teaspoon (5 mi) contains ephedrinesulfate, 5.25 mg; theophylline, 
32.50 mg; hydroxyzine HCI, 2.5 mg; and ethyl aicahol., 5% v/v 


indications: Based on a review of this drug by 
the National Academy of Sciences-National 
Research Council and/or other information, FDA 
has classified the indications as follows 
“Possibly” Effective: For controlling broncho 
spastic disorders . 

Final classification of the less thafyeffective 
indication requires further investigation 
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rophy 
Dotentiating action of hydroxyzine, al- 
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when the drug is used in conjunction with cen- 


tral nervous system depressants; and when 
other central nervous system depressants are 
administered concomitantly with hydroxyzine 
their dosage should be reduced. Patients should 
be cautioned that hydroxyzine can increase the 
effect of alcohol. 

Patients should be warned—because of the hy 
droxyzine component—of the possibility of drow 
siness occurring and cautioned against driving 
car or operating dangerous machinery while t 

ing this drug, 

Adverse Reactions: With large doses of ephe 
rine, excitation, tremulousness, insomnia, nerv 
ousness, palpitation, tachycardia, precordial pain, 
cardiac arrhythmias, vertigo, dryness of the nose 


and throat, headache, sweating, and warmth May © 
occur. Because ephedrine is a sympathomimetic 
agent some patients may develop vesicalepning=” 


ter spasm and resultant urinary hesitation, an@@c- 
casionally acute urinary retention. This should De 
borne in mind when administering preparations 
containing ephedrine to elderly males or those with 
known prostatic hypertrophy. At the recommended 
dose for Marax, a side effect occasionally re 
ported is palpitation, and this can be controlled 
with dosage adjustment, additional amounts of 
eoncurrently administered Atarax (hydroxyzine 
HCI), or discontinuation of the medication. When 
ephedrine is given three or more times daily pa 
tients may develop tolerance after several weeks 
of therap 

Theophylline when given on an empty stomach 
frequently causes gastric irritation accompanied 
by upper abdominal discomfort, nausea, and vom 
iting. Administration of the medication after meals 
will serve to minimize this side effect. Theophylline 
may Cause diuresis and cardiac stimulation. The 
amount of Atarax yaron zine HCI) present in 
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_ Invaluable practice management 
. information to help you establish 
your practice 
Trying to set up a private practice with- 
Out really knowing what's involved can 
‘cause you a lot of problems—problems 
the AMA Starting Your Practice Workshop 
can help you avoid. 

If you are a physician-in-training, in 
academic medicine, or in military medi- 
en and are planning to enter private 

practice, this AMA Workshop can provide 

. you with immediate, useful information 
about the business procedures and 
_ practical problems involved in establish- 
cing your practice. 








“The Workshop Program. 
1. Paperwork—Finangia! controls and 
bookkeeping systems, billing and col- 
lection, medical records and filing, in- 
surance processing. 

. Patient Management and Public 
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¿© Relations— Appointment scheduling, 
` patient information booklets, system- 
| _atizing the telephone, staff training. 

3. Personnel— Recruiting, hiring, job 
' descriptions, personnel policies and 


communication, training, evaluation, 
Supervision, and delegation—what, 
how, and when. 

4. Physical Characteristics of a Medical 
Office— Design, construction, owner- 
ship, office layout—reception, con- 
sulting, examination rooms. 

5. Where and How—Locating your 
' practice, hospital privileges, solo- 
= partnership-group. 

6. Legal Problems—Physician-patient 
relationship, professional liability, 
medical records, organizational 
Structure. 
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-Each workshop runs two days, 8:30 a.m. 
to 5:00 p.m. Material is presented in an 
informal group consulting format, rather 
than textbook-type lectures. Because 
each workshop is limited to 27 partici- 
pants, you have ample opportunity to 


To avoid headaches 


’ attempting to enter 








take part in discussions and ask ques- 
tions about your situation. Also included 
is a supplementary workbook which can 
later be used as.an office operations 
manual. 


Here’s what recent workshop 
participants have to say: 


‘Thank you once again for your most ex- 
cellent presentation. The residents had 
many positive things to say about this 
program.” 


A Griswold Bevin, MD 
Professor & Chief 

Division of Plastic and 
Reconstructive Surgery 
University of North Carolina 
at Chapel Hill 


“The good attendance, obvious interest 
and enthusiastic participation of the 
residents and their spouses was a good 
indicator of their positive acceptance of 
the second annual ‘Starting Your Prac- 
tice’ Workshop.” 


Bill Kimble 

Coordinator of Medical Education 
Wesley Medical Center 

Wichita, KS 


Workshop fees 

Members of the AMA, state or county 
medical societies: $100; Nonmembers: 
$140. Spouse, $30.00. 


Workshop schedule 

and location 

Workshops are held at AMA Headquarters. 
535 N. Dearborn St., Chicago, Illinois 
60610. 

Workshops are scheduled as follows: 


May 13-14, 1981 
June 4-5, 1981 
July 22-23, 1981 
August 13-14, 1981 


. Register Now! Call the AMA collect at (312) 751-6667 
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Antipruritic, Scabicide 


Description: Eurax provides 10% of the synthetic 
N-ethyl-o-crotonotoluide, in a vanishing-cream o 
emollient-lotion base containing: glyceryl mono- 
stearate, lanolin, PEG 6-32, glycerin, polysorbate 
methylparaben, propylparaben, perfume, and 

oxyquinoline sulfate. In addition, the cream con- 
tains liquid petrolatum and white wax; the lotion, 
liquid petrolatum and carboxymethylcellulose. 


Actions: Eurax has scabicidal and antipruritic 
actions. The mechanisms of these actions are 
not known. 


Indications: For eradication of scabies (Sarcopte: 
scabiei) and for symptomatic treatment of pruritic 
skin. 


Contraindications: Eurax should not be adminis- 
tered to patients who are allergic to it or who 
manifest a primary irritation response. 


Warnings and Precautions: Eurax should not be 
applied to acutely inflamed skin, raw, weeping 
surfaces, or in the eyes or mouth. Its use should 
be deferred until acute inflammation has subside: 


lf severe irritation or sensitization develops, treat 
ment with this product should be discontinued an 
appropriate therapy instituted. 


Adverse Reactions: Allergic sensitivity or primary 
irritation reactions may occur in some patients. 


Dosage and Administration: /n Scabies: Thorough 
massage into the skin of the whole body from the 
chin down, paying particular attention to all folds 
and creases. A second application is advisable 
24 hours later. Clothing and bed linen should be 
changed the next morning. A cleansing bath shou 
be taken 48 hours after the last application. 


In Pruritus: Massage gently into affected areas 
until medication is completely absorbed. Repeat 
as needed. 


How Supplied: Cream: 60-g tubes; Lotion: 2-oz 
(60 ml) bottles. 
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Ampicillin-Resistant 


Haemophilus influenzae and Otitis Media 


“eae resistance has been a 
problem of concern to physicians 
caring for children with otitis media 
during recent years. Ampicillin has 
been found to be well tolerated and 
generally effective for treatment of 
otitis due to both of the principal 
middle-ear pathogens, Streptococcus 
pneumoniae and Haemophilus in- 
fiuenzae. In the mid-1970s, however, 
strains of H influenzae that were 
resistant to ampicillin were detected. 
Subsequently, a marked increase in 
ampicillin resistance was found in 
some localities.'* Great differences in 
frequency of resistant otic or pharyn- 
geal strains of H influenzae have been 
reported from different areas. In 
some communities, as many as 28% to 
48% of the strains have been found to 
be ampicillin-resistant,** while rates 
of 4% to 14% have been found else- 
where.’ At the Children’s Hospital of 
Pittsburgh, we have found that only 
8% of 79 middle-ear isolates of H 
influenzae were resistant to ampicil- 
lin during the period 1978 to 1980. 
What are possible explanations for 
these differences? Technical problems 
in the laboratory must be considered 
first, since accurate testing of H 
influenzae for ampicillin resistance 
requires great care and special proce- 
dures, including a test for B-lactamase 
production. Apparent differences 
could also result from testing small 
numbers of samples, or from biases in 
sampling or reporting. Perhaps most 
important, differences in rates might 
result from the study of patients of 
different types. A higher rate of 
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ampicillin resistance might bə ex- 
pected among children with otitis 
media that is relapsing, recurrent, or 
chronic’ than among those wih an 
initial infection; a higher rate also 
might be expected among chidren 
who have had repeated courses of 
ampicillin or related drugs than 
among those with little or no recent 
exposure to antibiotics. 


CRITIQUE OF A STUDY 


However, to my knowledge here 
have been no published studies that 
attempted to find out what deter- 
mines the frequency of pharyngeal 
colonization with ampicillin-resistant 
H influenzae. An article on this sub- 
ject appears elsewhere in this :ssue 
(p 406). The 305 subjects in this study 
were nearly all ambulatory patients 
about to undergo minor surgical or 
dental procedures in the day-care sur- 
gery section of the Children’s Hospital 
in Vancouver, British Columbia, Can- 
ada. The study population was heavily 
weighted with candidates for tympa- 
nostomy tubes who had received anti- 
bioties for repeated attacks of otitis 
media, and therefore they were not 
representative of children in the com- 
munity. 

The authors showed that about a 
quarter of these children carried H 
influenzae and that 12% of these orga- 
nisms were resistant to ampicillin. A 
history of treatment with ampicillin 
or amoxicillin trihydrate during the 
previous six months was associated 
with an increased rate of ampici lin 
resistance, but the authors could not 


demonstrate an independent effect of 
day-care exposure, previous otitis me- 
dia, or treatment with other antibiot- 
ics. An additional finding was the 
association between previous ampicil- 
lin treatment and increased frequency 
of colonization with H influenzae, 
irrespective of its sensitivity to ampi- 
cillin. | 

There are major problems with the 
design of this investigation. The 
retrospective approach and the size 
and nature of the study population 
make it difficult, if not impossible, to 
determine the relatfve importance of 
multiple parameters. The relationship 
between ampicillin exposure and in- 
creased colonization with H influen- 
zae is particularly hard to evaluate 
because of the possible circularity of 
the association: the children treated 
with ampicillin often had otitis media; 
H influenzae is a common cause of 
otitis media; and pharyngeal coloniza- 
tion with this organism might well be 
more frequent in children who have 
had otitis due to H influenzae. 


PATTERNS OF AMPICILLIN USE 
AND RESISTANCE 


This study reminds us, however, 
that greater attention should be paid 
to patterns of antibiotic usage when 
evaluating ampicillin resistance in 
different localities. Although the Van- 
couver data suggest an association 
between prior ampicillin or amoxicil- 
lin treatment and resistance of H 
influenzae to ampicillin, the authors 
admit that they have not proven a 
causal effect. In fact, no relationship 
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years; the rate drops to 5% (3/60) if 


study in Omaha’ of pharyngeal H , only the, past two years are consid- 


influenzae colonization, but in that 
investigation a two-week rather than 
a six-month period was considered for 
prior antibiotic usage, and all £- 
lactam antibiotics (both penicillins 
and cephalosporins) were evaluated as 
a group. Data consistent with a causal 
relationship between antibiotic expo- 
sure and ampicillin resistance were 
included in a report from Boston and 
Huntsville, Ala.‘ In that study, a sta- 
tistically significant association was 
found in each location, even though 
f-lactam antibiotics were considered 
together, and the period surveyed was 
relatively short (the previous four 
weeks). 

Relevant to this issue are reports 


_ Suggesting that ampicillin sometimes 


encourages rapid development of 
resistance. In Washington, DC, 26 
patients with otitis media were found 
to be infeeted with ampicillin-resis- 
tant strains of H influenzae after 
their infections failed to improve with 
usual doses of ampicillin. In six of 
these children, H influenzae sensitive 
to ampicillin had grown from cultures 
of middle-ear exudate prior to initia- 
tion of therapy.’ Similar rapid emer- 
gence of ampicidlin resistance. had 
been reported for two children from 
Sweden who had received ampicillin 
or a congener, azidocillin, for otitis 
media. There have also been isolated 
reports of development of resistance 
of H influenzae type b after ampicillin 
treatment for pneumonia,’ otitis me- 
dia, and meningitis.** The mecha- 
nism for this phenomenon is not 
known, but a mixture of ampicillin- 
sensitive and ampicillin-resistant H 
influenzae type b has been found in 
the throats of some children.’ In cer- 
tain patients, sensitive organisms 
have been found at one site and resis- 
tant organisms at another.*:"' 

It is important to keep a balanced 
perspective until all of the evidence is 
in. It would certainly be premature to 
conclude that ampicillin treatment of 
H influenzae infections has become 
archaic. There are even some encour- 
aging signs. I have already mentioned 
that 8% of the middle ear H influenzae 
isolates from Pittsburgh were ampi- 
cillin-resistant during the past three 
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ered. The proportion of pharyngeal 
strains that are ampicillin-resistant in 
healthy children from Omaha is also 
low (4%), and only 5% of the isolates of 
H influenzae from blood and spinal 
fluid (about 90% type b) were resis- 
tant to ampicillin in Omaha during the 
years 1974 to 1979.°'* There has been a 
steady and disturbing increase in the 
proportion of strains of H influenzae 
type b that are ampicillin-resistant in 
Dallas, with a rate of 22% during 
1979.° We have observed a similar 
increase in Pittsburgh for type b 
strains, but there was a peak during 
1979, with a rate of 14%, and then a 
drop to only 4% during 1980. This is an 
inexplicable but statistically signifi- 
cant decline (11/78 vs 3/73; x? = 4.48; 
P< .05). 


MECHANISMS OF RESISTANCE 


An even more striking decline in 
ampicillin resistance has been noted 
for Salmonella typhimurium in New 
York City; the rate fell from 37% to 
less than 8% during the mid-1970s, 
representing an unexplained return to 
the low levels found ten years earlier 
in that city.“ Ampicillin resistance of 
S typhimurium and of H influenzae 
probably often involve the same or 
similar mechanisms, including bacte- 
rial elaboration of B-lactamase. The 
production of this enzyme is mediated 
by a resistance transfer factor or plas- 
mid (an extrachromosomal, virus-like 
genetic structure), portions of which 
can be transferred from organism to 
organism, even across species. There 
is now evidence to suggest that H 
influenzae originally acquired its 
ampicillin resistance in this manner 
from Gram-negative enteric bacte- 
ria. In any event, both S typhimu- 
rium and H influenzae may colonize 
mucosal surfaces in association with 
other organisms, allowing ample op- 
portunities for sensitive bacteria to 
become ampicillin-resistant through 
intimate exposure to those with an 
appropriate plasmid. 

It is certainly conceivable that this 
“infectious” type of drug resistance 
could be enhanced by the process of 
selection of resistant organisms in the 


course of host treatment with ampi- 
cillin, particularly if appreciable num- 
bers of resistant organisms had al- 
ready been present along with sensi- 
tive organisms, at the initiation of 
therapy. Much is unknown. If expo- 
sure to ampicillin is such an important 
influence, why should there be rela- 
tively low rates of ampicillin 
resistance in communities like Pitts- 
burgh, where ampicillin and amoxicil- 
lin are used more or less routinely for 
treating otitis media? It is even more 
difficult to understand the basis for 
declines in resistance to ampicillin. 
Prescribing practices are difficult to 
monitor and evaluate, but it is con- 
ceivable that greater use of new drugs 
might be a factor, since increasing 
numbers of chemotherapeutic agents 
more effective than ampicillin in vitro 
against $-lactamase-producing orga- 
nisms are now available. We must 
admit, however, that we are still 
largely ignorant of the factors that 
are responsible for fluctuations in 
ampicillin resistance. 


FUTURE ANTIBIOTIC USE 


Under these circumstances it is dif- 
ficult to predict the future. At least 
for the present, ampicillin and amoxi- 
cillin remain useful drugs in Omaha, 
Vancouver, Pittsburgh, and probably 
many other places. It would be reason- 
able to continue to consider these 
drugs first-line therapy for acute oti- 
tis media unless an increase in treat- 
ment failures has been noted*in the 
community or unless a large portion 
(perhaps 15% or more) of pharyngeal 
isolates of H influenzae from unse- 
lected, healthy children or from 
patients with acute, uncomplicated 
otitis media are known to be resistant. 
A large number of studies have shown 
that 17% to 30% of cases of acute otitis 
media with effusion are caused by H 
influenzae. If ampicillin resistance 
remains below 15%, the proportion of 
cases of otitis media due to resistant 
strains of H influenzae will, therefore, 
usually be well below 5%; even if all 
such cases were to become treatment 
failures (which is hardly likely), rela- 
tively few patients would require a 
change in antimicrobial therapy. 
There are now a number of accept- 
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able, though less well-studied, chemo- 
therapeutic agents suitable for treat- 
ment failures: (1) cefaclor, (2) a combi- 
nation of erythromycin ethylsuccinate 
and sulfisoxazole acetyl (Pediazole), 
and (3) a combination of sulfamethox- 
azole and trimethoprim. In areas with 
demonstrably high ampicillin resis- 
tance rates, or where increases in clin- 
ical treatment failures develop, these 
drugs should be considered for initial 
therapy. In the meantime, careful pro- 
spective studies should be carried out 
to determine the importance of ampi- 
cillin or amoxicillin treatment in the 
development of antibiotic-resistant H 
influenzae. If the Vancouver study 
does no more than provide the 
impetus for such investigations, it will 
have been worthwhile. 

RICHARD H. MICHAELS, MD 

Department of Pediatrics 

Children’s Hospital 

of Pittsburgh 
125 DeSoto St 
Pittsburgh, PA 15213 
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Nonproprietary Names ard 
Trademarks of Drugs 


Amoxicillin trihydrate—A movil, Larotid, 
Polymox, Trimox. 

Ampicillin—Aciilin. 

Cefaclor—Ceclor, Panoral. 

Sulfamethoxazole and trimethoprim—Bac- 
trim, Septra. 
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Ampicillin-Resistant Haemophilus influenzae 
Colonizing Ambulatory Children 


Epidemiology and Implications for Otitis Media Therapy 


David W. Scheifele, MD, CRCP(C), Susan J. Fussell, NZCS 


èe The prevalence of ampicillin sodium- 
resistant Haemophilus influenzae was 
determined from throat cultures of 305 
ambulatory children. Resistant strains 
were detected in 3% of children, amount- 
ing to 12% of Haemophilus isolates. Fac- 
tors associated with carriage of ampicil- 
lin-resistant strains were sought: only 
ampicillin exposure was significant. 
Among children who had received ampi- 
cillin or amoxicillin trihydrate within six 
months, 9% harbored ampicillin-resistant 
strains compared with 1.4% among those 
not exposed. Colonization with H infiuen- 
zae was more frequent following the use 
of ampicillin, and a higher proportion of 
isolates was resistant (26% vs 6%). No 
effect on colonization or resistance rates 
was observed with other antibiotics or 
with factors such as age, sex, otitis histo- 
ry, or day-care center exposure. The asso- 
ciation between ampicillin/amoxicillin 
usage and carriage of ampicillin-resistant 
strains is increasingly clear. It remains to 
be determined whether the use of newer 
antibiotics for otitis also will encourage 
the development of resistance in 
H influenzae. 

(Am J Dis Child 1981;135:406-409) 
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Read in part at the annual meeting of the 
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June 21, 1980. 
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uccessful treatment of otitis media 
has depended on accurate predic- 
tion of the antimicrobial susceptibility 
of causative bacteria, since cultures of 
the middle ear are not performed rou- 
tinely. Empirical drug selection has 
been complicated by the emergence 
of ampicillin sodium resistance in 
Haemophilus influenzae organisms, 
which cause about 25% of cases. In 
Washington, DC, 35% of H influenzae 
strains cultured from middle ears 
in 1977 were ampicillin resistant,’ 
amounting to 8% of cases of otitis 
media studied. In a similar study from 
Huntsville, Ala, the frequency of 
resistance in middle-ear Haemophilus 
isolates rose from 0.6% in 1973 to 
13.6% in 1977.°* Treatment with ampi- 
cillin resulted in persistence of symp- 
toms in most patients infected with 
resistant strains.’ In other communi- 
ties,» including our own, failure of 
ampicillin therapy for otitis remains 
uncommon, suggesting local variation 
in rates of resistance. 





For editorial comment see p 403. 





Strategies for treating otitis media 
possibly caused by ampicillin-resis- 
tant Haemophilus have ranged from 
continued use of ampicillin/amoxicil- 
lin trihydrate, unless symptoms per- 
sist, to complete avoidance in favor of 
newer drugs. If it were possible to 
identify patients who are most likely 
to be infected with ampicillin-resis- 


tant strains, selective use of B-lacta- 
mase-resistant drugs would be anoth- 
er option. In this study we examined 
factors associated with nasopharyn- 
geal carriage of ampicillin-resistant 
H influenzae in ambulatory children 
to determine if predictive risk factors 
exist. 


PATIENTS AND METHODS 


Study subjects were sought among chil- 
dren seen at Children’s Hospital, Vancou- 
ver, British Columbia, for minor surgical 
and dental procedures, and their sibs, when 
present. Selection was biased in favor of 
compliant children of English-speaking 
parents. With informed, written, parental 
permission, throat swabs were taken in a 
standardized fashion (by S.J.F.) anf trans- 
ported directly to the laboratory. Secre- 
tions were inoculated onto two selective 
media, one containing 375 ug/mL of baci- 
tracin,’ and the other, 2 ng/mL of ampicil- 
lin sodium. In each case the basal medium 
consisted of brain-heart infusion agar sup- 
plemented with hemin, nicotinamide ade- 
nine dinucleotide (NAD),* and 1 pg/mL of 
thiamine.” Cultures were incubated over- 
night at 37 °C without added carbon diox- 
ide. Colonies resembling H influenzae were 
further identified by morphology on 
Gram’s stain, dependence for growth on 
heme and NAD,” and inability to synthe- 
size porphyrins from levulinic acid." To 
detect -lactamase activity, we used a chro- 
mogenic cephalosporin substrate.'? Suscep- 
tibility to ampicillin was assessed using an 
agar dilution procedure with an inoculum 
of 10* colony-forming units.* Type b iso- 
lates were identified by slide agglutina- 
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tion™ using burro antiserum. 

Parents also were asked to provide bio- 
graphical data for subjects using a stan- 
dard questionnaire. This information and 
the culture results were transferred to 
punch’ cards for correlation analysis. 
Patient attributes were analyzed using the 
xX test with Yates’ continuity correction or 
Fisher’s exact test, two-tailed. 


RESULTS 
Study Population 


Cultures were obtained from 305 
children, 184 boys and 121 girls, rang- 
ing in age from 2 months to 18 years 
(Table 1). Completed biographical 
data forms were available for 274 chil- 


















Table 1.—Frequency of Pharyngeal Colonization 
With Haemophilus influenzae* 
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dren. Only seven children (2.3%) had 
chronic illnesses predisposing to infec- 
tion. The indieations for day surgery 
included ear, nose, and throat proce- 
dures (mainly insertion or removal of 
tympanostomy tubes) in 109 subjects 
(38%), restorative dentistry :n 72 
(25%), and minor skin and orthepedic 
procedures in 108 (87%). 

Antibiotics had been prescribed for 
83% of the children (227/274), on three 
or more occasions for 60%. Within six 
months of being tested, 142 subjects 
(52%) received antibiotics, most com- 
monly ampicillin/amoxicillin (63%), 
penicillin (25%), sulfonamides (9@), or 
erythromycin (7%). The principal indi- 
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mase- 
Producing 
With H Strains of 
influenzae H influenzae 
No. of Ampicillin Exposure 
Age, yr Patients . No. % No. % Within 6 mo, % 
0-2 79 18 23 3 3.8 21 
3-4 85 28 33 4 4.7 32.5 
5-7 102 27 27 2 2 26 
Total < 7 266 73 277 9 3.4 27 
28 34 2 6f 0 hee 9 


*Includes £-lactamase-producing strains in children of different ages. 
tP = .005, Fisher's exact test. 


cation for antibiotic therapy was otitis 
media, diagnosed at some time in 60% 
of the children (166/277). Within 12 
months of being studied, 133 subjects 
(49%) had had otitis. Eighty children 
(29%) had had four or more episodes of 
ear infection. 


H influenzae Colonization 


Pharyngeal colonization with H 
influenzae was identified in 75 of 305 
subjects (24.6%) with ampicillin 
resistance detected in nine of 75 iso- 
lates (12%). The frequency of coloniza- 
tion with ampicillin-resistant H in- 
fluenzae was 3%; the distribution by 
age is indicated in Table 1. 

All nine resistant isolates produced 
ß-lactamase, the minimum inhibitory 
concentrations (MICs) of ampicillin 
ranging from 6.25 to 100 ug/mL 
(mean, 50 g/mL). The 66 f-lacta- 
mase-negative strains all were inhib- 
ited by 2 ug/mL of ampicillin sodium 
or less. Nine isolates were serotype b 
(a 3% colonization rate), including one 
ß-lactamase-producing strain. 

Each carrier of ampicillin-resistant 
H influenzae previously had received 
antibiotics: seven had taken ampicillin 
or amoxicillin within the previous six 
months and all nine had received 
ampicillin within two years. The 


Table 2.—Relationship Between Antibiotic Exposure* and Pharyngeal Ccionization With Haemophilus influenzae 


With £-Lactamase- 
Producing 
H infwsenzae 
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With H influenzae 
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No. 


Antibiotic 
Received 


% % 

e Ampicillin/ amoxicillin 23/66 35 6/66 9 6/23 26 
No ampicillin or 

amoxicillin 


No. 


47/214 22 3/214 


Comparison 


*During previous six months. 
{Fisher's exact test. 
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*Within six months. 
Fisher's exact test. 
tx’ test. 
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Table 3.—Relationship Between Day-Care, Ampicillin Exposure,* and Haemophi.us influenzae Colonization in Young Children 





mase- 
With H Producing 
influenzae H influenzae Otitis Media 
No. —————_—_——_—_——. — Ampicillin Within 

of Patients No. % No. % Exposure, % 6 mo, % 
Day-care 62 23 37 5 8 41 59 
No day-care 91 21 23 2 2 20 28 
P ang O77 A127 < .01t < .01f 
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B-Lactamase- 
Producing 
Strains / Total 
H influenzae 
a 


% No. 


1 3/47 5 
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mothers estimated that these children 
had received three to 30 antibiotic 
courses (mean, nine courses) during 
their lifetimes. Among the whole 
study group, 27% (74/274) had also had 
eight or more antibiotic exposures. 

The relationship between prior 
ampicillin or amoxicillin treatment 
and colonization with H influenzae is 
detailed in Table 2. None of 54 chil- 
dren given only penicillin (n = 29), 
erythromycin, or a sulfonamide with- 
in six months carried a resistant 
strain (P = .03, Fisher’s exact test). 
Similarly, no carriers were detected 
among 46 children who had never 
received antibiotics or among subjects 
whose ampicillin exposure had oc- 
curred more than two years earlier. 
Calculation of carriage frequencies 
seven to 24 months following ampicil- 
lin exposure was precluded by impre- 
cise naming of remotely used drugs. 

The carriage of ampicillin-resistant 
isolates by children exposed to ampi- 
cillin within six months was little 
influenced by age: five of 41 subjects 
aged 4 years or younger were carriers, 
as was one of 25 older children 
(P = .39, Fisher’s exact test). Age- 
related differences in colonization 
with ampicillin-resistant strains (Ta- 
ble 1) parallele the frequency of 
recent ampicillin use. 

A history of otitis media within 12 
months prior to study was associated 
with a higher frequency of carriage of 
ampicillin-resistant strains: eight of 
133 otitis-affected children (6%) were 
carriers compared with one of 151 
(0.66%) nonaffected children (x? = 5.0, 
P < .05). This reflected the influence 
of ampicillin/amoxicillin therapy used 


= in 60% of otitis media patients and all 
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eight carriers. No ampicillin-resistant 
strains were detected among otitis 
subjects treated with other antibiot- 
ics. Children requiring insertion or 
removal of tympanostomy tubes were 
not more frequently carriers of ampi- 
cillin-resistant strains unless they had 
recently received ampicillin (7% vs 
1.25%). 

Subjects attending day-care or nur- 
sery school more often were colonized 
by H influenzae, including resistant 
strains, than young children not in 
attendance (Table 3). This difference 
reflected greater exposure to ampicil- 
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lin of children in day-care centers 
rather than an independent effect. 
No meaningful seasonal variation 
in ampicillin-resistant Haemophilus 
colonization was noted during the 
three seasons (winter, spring, and 
autumn) included in the study. 


COMMENT 


The children included in this study 
were ambulatory, predominantly of 
preschool age, and virtually free of 
conditions requiring hospitalization or 
long-term care. The day-surgery set- 
ting was convenient for parents to 
complete medical history forms, which 
most did diligently. However, parents’ 
recall of drug names, diagnoses, and 
dates is subject to error; we tried to 
minimize this by confining our de- 
tailed analyses to the preceding six 
months and verifying from physi- 
cians’ records the antibiotic histories 
of carriers of ampicillin-resistant 
strains. Subjects at the hospital for 
insertion or removal of tympanostomy 
tubes were included in the study with 
the expectation that they might have 
a higher risk of harboring resistant 
strains (vide infra). 

Haemophilus influenzae was de- 
tected in throat swabs from 27% of 
children 7 years of age or younger, a 
frequency within the previously re- 
ported range of 10% to 70%°:'*"* and 
similar to that recently reported by 
Lerman et al,’ who used nasopharyn- 
geal swabs. Masters et al had equal 
recovery rates from both of these 
sites. The rate of colonization with 
type b strains observed here (3%) also 
fits the 2% to 5% range previously 
reported. The unexpectedly low 
colonization rate seen in children 8 
years of age or older may have 
resulted from the smaller number of 
older children studied. 

Production of f-lactamase was the 
only mechanism of ampicillin resis- 
tance detected: none of 65 nonproduc- 
er strains had an MIC greater than 2 
g/mL.. Bell and Plowman" recently 
reported that five of 93 respiratory 
tract isolates of H influenzae from 
Australian hospitals had diminished 
ampicillin sensitivity (MIC, 2 to 8 pg/ 
mL) without detectable f-lactamase 
activity. 

The rate of resistance observed in 


airway isolates, both type b and non- 
encapsulated, was similar to that in 
type b isolates from blood and spinal 
fluid of children hospitalized in Van- 
couver during the corresponding in- 
terval, namely nine of 75 (12%) and 
five of 48 (10.4%), respectively. Corre- 
sponding rates of resistance among 
airway and systemic isolates of H 
influenzae previously were reported 
in a hospital-based comparison.’ These 
observations indicate that -lacta- 
mase-positive strains have no in- 
creased invasiveness. 

The key factor associated with car- 
riage of ampicillin-resistant strains 
was recent ampicillin exposure. Chil- 
dren who had received ampicillin or 
amoxicillin in the preceding six 
months had a higher rate of coloniza- 
tion with ampicillin-resistant H in- 


Jluenzae than those not treated (9% vs 


1.4%, P = .006). All nine carriers of 
resistant strains had previously re- 
ceived ampicillin, whereas no carriers 
were detected among those who 
received other antibiotics or were nev- 
er exposed. It should be noted that 
few children received penicillin or 
cephalosporins: an effect on coloniza- 
tion has not been excluded. In a pre- 
vious study of children with otitis 
media, Syriopoulou et al reported 
that 80% of patients with ampicillin- 
resistant middle-ear isolates had re- 
ceived a -lactam antibiotic compared 
with 29% of those with sensitive iso- 
lates (P < .01). -By contrast, Lerman 
et al? observed no influence of £- 
lactam exposure on ampicillifi-resis- 
tant H influenzae colonization of 1,084 
schoolchildren, but they considered 
only a two-week postexposure inter- 
val. 

The influence of prior ampicillin 
exposure was reflected in higher rates 
of carriage of ampicillin-resistant 
strains among children with otitis 
media during the preceding 12 months 
and in subjects attending day-care 
nurseries. These risk factors were not 
additive and ceased to be significant 
when subjects were first stratified 
according to ampicillin exposure. In 
particular, children with previous oti- 
tis media, including those requiring 
tympanostomy tubes, had no in- 
creased risk of colonization with ampi- 
cillin-resistant Haemophilus unless 
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they had recently received ampicillin. 
The means by which ampicillin 
exposure appears to foster carriage of 
ampicillin-resistant H influenzae was 
not investigated. The effect of ampi- 
cillin on the normal throat flora does 
not appear to have been studied pre- 
viously. It may be relevant that sub- 
jects exposed to ampicillin within six 
months were more frequently carriers 
of H influenzae (88% vs 22%, P < .05). 
If ampicillin promotes overgrowth of 
Haemophilus by eliminating more 
susceptible species, as may occur dur- 
ing penicillin therapy,” contact with 
potential plasmid donors might in- 
crease. The near absence of ampicil- 
lin-resistant strains in children not 
recently exposed to ampicillin sug- 
gests that random person-to-person 
spread of these strains is infrequent, 
at least among unrelated children. 
We estimate the risk of otitis media 
due to ampicillin-resistant H influen- 
zae in our community at 3% of cases. 
This assumes an equal frequency of 
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airway colonization and midéle-ear 
infection and proportionate rates of 
resistance.* Among children recently 
exposed to ampicillin, the treatment 
failure risk due to ampicillin-resistant 
strains may be as high as 10%, 
although some inappropriately 
treated patients would improve spon- 
taneously.* Without recent ampicillin 
exposure, the predicted failure risk is 
1.5%, even less for those with ne prior 
exposure. It is apparent that children 
recently exposed to ampicillin/amoxi- 
cillin who require subsequent treat- 
ment for otitis media should be fol- 
lowed up with particular care fer evi- 
dence of treatment failure if one of 
these agents is used. In such patients, 
consideration might be given to use of 
alternative antibiotics. 

We are concerned by the increas- 
ingly clear relationship between ampi- 
cillin usage and carriage of resistant 
strains, although proof of any causal 
effect awaits prospective study. An 
effective alternative drug that does 
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not exert “selection pressure” on air- 
way bacteria might slow the emer- 
gence of resistance in H influenzae. 
Greater attention should be given to 
the ecologic effects of new drugs con- 
sidered for otitis therapy. 
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Soft-Tissue Infections 


of Ampicillin-Resistant 


Haemophilus influenzae Type b 


The Use of Ampicillin and Nafcillin in Their Treatment 


Ram Yogev, MD 


è The combination of intravenous am- 
picillin sodium and nafcillin sodium fol- 
lowed by oral ampicillin and dicloxacillin 
sodium was effective in treating five 
infants with soft-tissue infections and 
bacteremia due to £-lactamase-produc- 
ing, ampicillin-resistant Haemophilus in- 
fluenzae type b. This antibiotic combina- 
tion seems to be an effective alternative to 
chloramphenicol for treatment of non- 
meningitic invasive disease due to moder- 
ately ampicillin-resistant (minimum inhi- 
bitory concentration, 2 to 25 ug/mL) H 
influenzae type b. The use of this combi- 
nation should be in conjunction. with 
appropriate in vitro tests whose results 
demonstrate synergism. 

(Am J Dis Child 1981;135:410-412) 
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pers us influenzae type b 
and Staphylococcus aureus rep- 
resent the most common etiologic 
agents of certain infections in chil- 
dren, and initial antimicrobial treat- 
ment must accord with this fact. Such 
infections include acute orbital and 
periorbital cellulitis, facial cellulitis, 
septic arthritis in infants, and pneu- 
monia. Many authors recommend the 
combination of ampicillin sodium and 
a penicillinase-resistant penicillin for 
the initial treatment of those infec- 
tions.’ With the appearance of ampi- 
cillin-resistant (AR) H influenzae, 
some have become reluctant to use 
ampicillin alone for H influenzae 
infection, preferring the combination 
of ampicillin and chloramphenicol.*-* 
The recent emergence of chloram- 
phenicol-resistant H influenzae, -° as 
well as strains resistant to both chlor- 
amphenicol and ampicillin, "=° and the 
potential toxicity of chloramphenicol 


From the Division of Infectious Diseases, The 
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indicate the need for other antibiotic 
regimens. 

Recently, we showed in vitro syner- 
gism between ampicillin and nafcillin 
sodium against strains of AR H 
influenzae that produced £-lactamase, 
and reported the successful treatment 
of osteomyelitis due to AR H influen- 
zae type b with this combination." In 
addition, using the suckling rat model 
of AR H influenzae type b bacteremia 
and meningitis, we found that such 
synergism exists in vivo.’® We studied 
the clinical details of five infants with 
invasive infections due to AR H 
influenzae that were successfully 
treated with ampicillin and nafcillin. 


MATERIALS AND METHODS 


Five patients, 3 to 11 months old, with 
soft-tissue infections (facial or periorbital 
cellulitis) and cultures of blood positive for 
AR H influenzae were included. The orga- 
nisms were identified as H influenzae type 
b by their Gram’s stain characteristics, 
nutritional requirements for supplemental 
factors V and X, the inability to grow on 
rabbit blood, and the porphyrin production 
test. Serotyping was performed by slide 
agglutination and counterimmunoelectro- 
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Clinical Information Regarding Patients Treated With Ampicillin and Nafcillin 
and In Vitro Sensitivity of Their Respective Haemophilus influenzae Type b Organisms 


Patient/Age, 


mo Clinical Diagnosis 


Naftcillin s 

Sodium 

Dosage, 
mg/kg/Day 


Ampicillin 
Sodium 
Dosage, 

mg/kg/Day 


Minimum Inhibitory 
Concentration, ug/mL 


rr ee 
Ampicillin/ 
Sodium 


Nafcillin 
Sodium 


Ampicillin/ 
Nafcillin 


1/3 Periorbital cellulitis 200 100 6.25. 12.5 0.78/1.56 
2/9 Periorbital cellulitis 100 100 12.5 6.25 1.56/1.56 


3/8 Periorbital cellulitis 


100 100 


3.12 6.25 


0.78/0.78 


4/6 Facial cellulitis 200 150 6.25 6.25 | 0.78/1.56 


5/11 Facial cellulitis 


phoresis using type b rabbit antisera (Hy- 
land). B-Lactamase production was deter- 
mined by the rapid test.” Minimal inhibito- 
ry concentration (MIC) tests for ampicillin 
and nafcillin alone and in combination 
were performed as previously reported." 

All children were given intravenous (IV) 
ampicillin and nafcillin (the dosages are 
given in the Table) for at least five days, 
and then oral amoxicillin trihydrate (50 
mg/kg/day) and dicloxacillin sodium (50 
mg/kg/day) to complete ten days of thera- 
py. 


RESULTS 


Treatment with IV ampicillin and 
nafcillin was initiated as soon as the 
diagnosis was made and cultures of 
blood were taken. All patients had at 
least one culture of blood positive for 
H influenzae type b. Each patient’s 
condition had markedly improved 
(within two to three days) by the time 
it was known that the organism was 
B-lactamase positive and resistant to 
ampicillin. Because of the satisfactory 
clinical* response observed, therapy 
with ampicillin and nafcillin was con- 
tinued. Repeated cultures of blood 
were negative on the second or third 
day in the four patients in whom they 
were obtained. In two of the three 
patients with periorbital cellulitis, 
CSF that was obtained at the time of 
admission was normal. One patient 
with facial cellulitis (No. 4) had been 
treated one week prior to admission 
with oral ampicillin and sulfasoxazole 
for otitis media. No other patients had 
received antibiotics prior to hospitali- 
zation. Intravenous therapy was dis- 
continued in three patients on the 
fifth day and on the sixth and eighth 
days in the remaining two. Oral ther- 
apy with amoxicillin and dicloxacillin 
was then administered in each case to 
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complete ten days. Follow-up of all 
five patients for at least two months 
failed to reveal any complications. 

The MICs of ampicillin and nafcillin 
alone and in combination against the 
AR H influenzae strains isolated from 
these subjects are given in the Table. 
Nonresistant strains of H influenzae 
have MICs of ampicillin less than 2 
ug/mL. 


COMMENT 


The emergence of chloramphenicol- 
resistant H influenzae- as well as 
ampicillin- and chloramphenicol-resis- 
tant strains'™® and the well-known 
(although rare) toxic side effects of 
chloramphenicol are among the rea- 
sons to seek alternative therapy with 
antibiotics for invasive infections due 
to H influenzae. Cefamandole nafate, 
considered by some as an appropriate 
antibiotic for patients with nonme- 
ningeal H influenzae infections, failed 
to prevent meningitis in one of our 
patients with H influenzae periorbital 
cellulitis. The frequently recom- 
mended combination of ampicillin and 
nafcillin for initial therapy of infec- 
tions potentially due to staphylococci 
or H influenzae’* was chosen by us 
after publication of reports of syner- 
gism by this combination agains: AR 
strains of H influenzae.*'* It was 
proposed that nafcillin preferentially 


interacted with the enzyme by com- | 


petitive inhibition, enabling ampicil- 
lin to interfere with cell-wall synthe- 
sis. The satisfaetory clinical response 
of the conditions of all five infants in 
this study with soft-tissue AR H 
influenzae infections, as well as that 
of our previously described child with 
AR H influenzae osteomyelitis“ and 
of three other infants’ to treatment 


12.5 125... 


1.56/0.78 


with ampicillin and nafcillin supports 
this hypothesis. 

Although all strains of AR H 
influenzae type b that we examined 
showed in vitro synergism between 
ampicillin and nafcillin, this phenome- 
non may not be universal. Neu demon- 
strated that AR Escherichia coli (with 
MIC of = 1,000 pg/mL) were not 
susceptible to the combination of 
ampicillin with a penicillinase-resis- 
tant penicillin. In contrast, Æ coli with 
low-level ampicillin resistance (MIC 
< 250 ug/mL) were susceptible to this 
combination.'® All AR H influenzae 
type b strains that we tested had 
MICs against ampicillin lower than 25 
„g/mL, similar to most strains of AR 
H influenzae previously reported. In 
this range of MIC, synergy with naf- 
cillin was uniformly found. However, 
much higher MICs for ampicillin were 
reported for a few strains of H 
influenzae*’*; synergy between am- 
picillin and nafcillin in these strains 
may not be demonstrable, or the 
amount of ampicillin or nafcillin 
needed for synergy might exceed the 
serum levels achievable with conven- 
tional IV therapy. Also, there are 
recent reports of few strains of AR 
H influenzae type b in which the 
mechanism of resistance to ampicillin 
is not by B-lactamase production.*°****! 
Such strains provide no theoretical 
basis for synergism between ampicil- 
lin and nafcillin. For these reasons, 
the use of the combination of ampicil- 
lin and nafcillin for treatment of AR 
H influenzae type b infections should 
be in conjunction with appropriate in 
vitro tests for synergism. 

In conclusion, this limited clinical 
experience with ampicillin and nafcil- 
lin supports our more extensive in 
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vitro studies with AR H influenzae 
type b. These observations suggest 
that this combination is effective in 
the treatment of nonmeningitic inva- 
sive infections due to  #-lacta- 
mase-producing AR H influenzae 
type b and may obviate the need for 
the use of chloramphenicol in many 
children with infections suspected to 
be due to H influenzae type b. 


Nonproprietary Names and 
Trademarks of Drugs 


Amoxicillin trihydrate—Amovil, Larotid, 
Polymox, Trimox. 

Ampicillin sodium—A meill S, Omnipen-N, 
Penbritin-S for Injection, Polycillin-N 
for Injection, Principen/N, Totacillin- 
N. 

Cefamandole nafate—Mandol, Mandate. 

Nafcillin sodium—Unipen, Nalpen. 
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60 YEARS AGO IN THE AJDC 


A Preliminary Report of the Study of Breast Feeding in Minneapolis 


Having an interest in promoting breast feeding of infants by mothers, the author organized a follow-up study 
of babies born in Minneapolis over a year’s time. This report, a paper that was read before the American 
Pediatric Society in June, 1920, is on the first nine months of the study. The mothers and infants of “practically 
every [birth] in Minneapolis” were followed for nine months to observe their feeding practices. The study was 
conducted with funds from local sources ($1,000 from the graduate school of the University of Minnesota, $3,000 
from the war chest, $1,500 from private individuals) and was entitled the “Breast Feeding Investigation Bureau 
of the Department of Pediatrics of the University of Minnesota.” To follow up monthly on the feeding practices 
of mothers in the study, a post card was sent out to each mother requesting information on whether breast 
feeding was being continued, how often, whether other foods had been added, and the reason for discontinuance 


of nursing. 


The study relates that at the end of the first month 96 to 99 per cent. of mothers reported they were still 
nursing. Of the 3,432 taken into the study, 78 per cent. could be followed at three months; of these 93 per cent. 
were still breast fed. At six months 68 per cent. could be followed and 84 per cent. were still nursing. At nine 
months 59 per cent. were being followed, of whom 72 per cent. reported nursing still going on. Dr. Sedgwich 
commented that the infant mortality “dropped definitely” during the study. He compliments those physicians in 
private offices for their enthusiastic cooperation and suggests that a similar study should be carried out in rural 
areas.—Julius Parker Sedgwich, BS, MD, University of Minnesota, Minneapolis (May 1921;21:455-464). 
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A Nursery Outbreak of 


Serratia marcescens Infection 


Evidence of a Single Source of Contamination 


Dimitris Anagnostakis, MD; John Fitsialos, MD; Christina Koutsia, MD; 
John Messaritakis, MD; Nicholas Matsaniotis, MD 


è An outbreak of Serratia marcescens 
infection occurred in a special neonatal 
unit. The epidemic involved seven new- 
borns, one of whom died. Contaminated 
hand-washing brushes were implicated in 
the epidemic; their removal resulted in a 
dramatic elimination of the infection. 

(Am J Dis Child 1981;135:413-414) 


| aeaieie of newborn infants by 
Serratia marcescens are infre- 
quent,'* although this organism is a 
well-recognized gause of nosocomial 
infections in adult patients.*-* An epi- 
demiologic investigation was under- 
taken during a recent outbreak of 
septicemia and meningitis caused by 
S marcescens in our special care neo- 
natal unit (SCNU). Control of the out- 
break was readily accomplished after 
detection and elimination of a single 
source of infection. 

During the last week of September 
and the first two weeks of October 
1979, the bacteriologic laboratory of 
our hospital isolated S marcescens on 
15 occasions from cultures of blood 
and CSF and on 18 occasions from 
cultures of throat tissue and stool. 

All but two positive cultures of 
blood came from patients in the 
SCNU, and 16 newborns were in- 
volved. The remaining two positive 
cultures of blood were derived from 
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two children who suffered from acute 
lymphoblastic leukemia and homozy- 
gous £ thalassemia, respectively, and 
who were located on different wards 
of our hospital. Of the 16 newborns 
involved, seven had 13 positive cul- 
tures of blood or CSF and nine had 18 
positive cultures of throat tissue and 
stool. All the seven newborns with 
positive cultures of blood and CSF 
were critically ill and three of them 
had meningitis. One baby with menin- 
gitis died despite intensive treat- 
ment. 

The nine newborns with positive 
cultures of throat tissue or stool had 
repeatedly negative cultures of blood, 
were well and thriving, and were con- 
sidered to have simply been colonized 
by the microorganism. 

The isolation of Serratia from 16 
newborns over a period of three weeks 
strongly indicated cross infection, 
possibly from a single source. This 
notion was strengthened by the fact 
that all isolated Serratia strains 
seemed to be of the same type, based 
on their sensitivity patterns to anti- 
biotics as well as their biotype. Fur- 
thermore, all infected (septicemie or 
colonized) newborns were nursed in 
the three rooms of the SCNU and not 
in the rooms of the intensive care unit 
(ICU) or in the rooms of our normal 
nursery. It is also of interest that the 
first four septicemic newborns were 
nursed in the same room A of the 
SCNU, the two subsequent cases in 
the adjoining room B, and the last 
case in the nearby room C. 

Medical and nursing personnel are 
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completely different in the SCNU, 
and ICU, and the normal nursery. 


MATERIALS AND METHODS 


In the second week of October 1979, a 
detailed search was carried out in the 
suspected unit to detect the reservoir of 
infection. A total of 54 samples were taken 
from the ceilings and walls of the SCNU, 
all incubators in use, oxygen masks, anti- — 
septic solutions (povidone-iodine |Beta- 
dine] and hexachlorophene [pHisoHex)), 
ventilators, stock saline solution bottles, 
feeding tubes, suction tubes, brushes for 
hand washing, sinks, and U-pipes of sinks 
in all rooms of the SCNU and ICU. Ten 
cultures were also made of matter from the 
hands of medical and nursing personnel 
(Table). 

All samples were cultured by the conven- 
tional method plus the use of DTC (deoxy- 
ribonuclease-toluidine — blue-cephalothin) 
agar and I (Inositol) agars as selective 


Source, Number, and Results of 
Cultures for Serratia marcescens 


Source No. Results 


Ceilings and walls 
of special care 
neonatal unit 

Incubators in use 

Oxygen masks 

Antiseptic solu- 
tions 

Ventilators 

Stock saline solu- 
tion bottles 

Feeding tubes 

Suction tubes 

Sinks 

U-pipe of sinks 

Brushes in room A 

Brushes in rooms 
B and C 

Hands of medical 
and nursing per- 
sonnel 
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nasopharynx or stools 


CSF 


Brushes removed 





Frequency of isolation of Serratia marcescens from nasopharynx or stools and from blood or CSF 
before and after removal of contaminated brushes. 


media. For the identification of the iso- 
lates, the API E20 biotyping method and 
some supplementary tests have been used. 
All isolates were S marcescens of the bio- 
type 5307761 (API) motile, DN A-ase posi- 
tive, nonpigment producers. All gave the 
same pattern of sensitivity to antibiotics 
by the Bauer-Kirby method. They were 
sensitive to chloramphenicol, and amikacin 
sulfate, moderately sensitive to kanamycin 
sulfate and nalidixic acid, and resistant to 
cephalothin sodium, ampicillin sodium, car- 
benicillin disodiume gentamicin sulfate, 
and colistin sulfate. 


RESULTS 


All cultures from objects and equip- 
ment in the SCNU and ICU, as well as 
from the hands of the medical and 
nursing staff, were negative for Ser- 
ratia, with the exception of two 
brushes used for hand washing in 
room A of the SCNU, which were 
found to be heavily contaminated with 
Serratia (Table). It is of interest that 
the biotype as well as the sensitivity 
pattern of the Serratia isolated from 
the two brushes were exactly the same 
as those of the organisms isolated 
from our infected and colonized new- 
borns. After these results, all washing 
brushes were removed and a simple 
but thorough hand-washing technique 
used. The effect of these measures 
was dramatic (Figure). Within three 
days, only two more infants were 
found to be bacteremic, and within 
eight days three more infants to be 
colonized, but there were no additional 
cases in the following 20 weeks. 
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COMMENT 


The exact mode by which Serratia 
was introduced into the SCNU in this 
epidemic could not be determined. 
However, the fact that the outbreak 
started in room A of the SCNU, where 
the contaminated brushes were found, 
together with the dramatic effect on 
the epidemic after their removal, 
strongly supports the notion that the 
reservoir of infection was the contam- 
inated brushes. 

Although cultures of matter from 
the hands of medical and nursing per- 
sonnel were negative, transmission of 
Serratia from brushes to infant and 
then from infant to infant via the 
hands of the personnel is suggested by 
the fact that the infection was 
detected only in the SCNU. However, 
none of the newborns in the ICU or 
the normal nursery, where the person- 
nel are not the same, was infected. 

Brushes have been incriminated as 
vehicle of infection with Pseudomonas 
aeruginosa and S marcescens in two 
previous reports. On both instances, 
the contaminated brushes were used 
for shaving adult patients in a neuro- 
surgical ward and in an ICU.*" 

The occurrence of the present epi- 
demic in our neonatal unit and its 
association with this particular source 
of infection points out the necessity of 
reviewing the hand-washing tech- 
nique. 

We propose either use of disposable 
hand-washing brushes or encourage- 


ment of simple but thorough washing 
of the hands of the medical and nurs- 
ing staff. 

Furthermore, the dramatic control 
of this epidemic emphasizes the suc- 
cess of physical control measures in 
eliminating microbial outbreaks even 
in a high-risk population. 


Nonproprietary Names and 
Trademarks of Drugs 


Amikacin sulfate—A mikin. 

Ampicillin sodium—A meill-S, Omnipen-N, 
Penbritin-S for Injection, Polycillin-N 
for Injection, Principen/N, Totacillin- 
N. 

Carbenicillin disodium—Pyopen, Geopen. 

Cephalothin sodium—Keflin. 

Gentamicin sulfate—Garamycin, *Genop- 
tic. 
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Eikenella corrodens Empyema in Children 


M. Anne St John, MB, BS, FRCP(C); Antonio A. Belda, MD; Ann Matlow, MD; Charles G. Prober, MD, FRCP(C) 


è Eikenella corrodens is a slow-grow- 
ing, Gram-negative, facultative, anaerobic 
organism that is normally found among 
oropharyngeal flora. Its isolation as a 
pathogen is increasingly being reported. 
Although well documented in the litera- 
ture on adults, few cases of E corrodens 
infection have been reported in children. 
We describe two children with E corro- 
dens pneumonia and empyema. In one, 
infection was mixed, but in the other the 
organism was isolated in pure culture. 
Both patients recovered after therapy with 
a combination of an antibiotic active in 
vitro against the organism, and surgical 
drainage. The diagnosis, bacteriology, 
and evidence for potential pathogenicity 
of the organism are reviewed; E corrodens 
should be considered as a potential 
pathogen, especially in predisposed pa- 
tients. 

(Am J Dis Child 1981;135:415-417) 


: due to Hikenella corro- 
dens have rarely been reported in 
children. In a reyjew of the literature, 
we found reports of 16 children with 
serious Æ corrodens infections. We 
describe two children with empyema 
and pneumonia caused by Æ corro- 
dens. Management was complicated 
by the very slow growth of the orga- 
nism, which delayed its isolation and 
final identification. 


REPORT OF CASES 


“CASE 1.—An 11-year-old boy had cerebral 
palsy, spastic quadriparesis, and mental 
retardation secondary to birth asphyxia. 
He had been bedridden in a chronic care 
facility for several years. He was trans- 
ferred to our hospital with a history of 
abdominal pain and a nonproductive cough 
of four days’ duration. At the time of 
admission, he was in mild respiratory dis- 
tress. His height and weight were both 
below the third percentile. His vital signs 
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were as follows: blood pressure, 120/100 
mm Hg; pulse rate, 140 beats per minute; 
respiratory rate, 26/min; and temperature, 
37.6 °C. Examination of the chest revealed 
reduced expansion, with dullness to sercus- 
sion, bronchial breathing, and markedly 
decreased air entry in the left lower lobe. 
Results of an examination of the right side 
of the chest were normal. Neurologic 2xam- 
ination revealed spastic quadriparesis, hy- 
pertonia with hyperreflexia in all extremi- 
ties, and incoordination of swallowing. He 
demonstrated severe psychomotor delay. 

Hemoglobin level on admission was 15 
g/dL, and the leukocyte count was 
18.4 x 10°/mL, with 73% polymorphonu- 
clear leukocytes, 5% band forms, 18% lym- 
phocytes, and 4% monocytes. The p.atelet 
count was normal and the ESR was 72 
mm/hr (Wintrobe). The initial chest roent- 
genogram showed a partially aerated left 
upper lobe and a markedly increased pleu- 
ral density in the left lower lung field. An 
ultrasound study confirmed the presence 
of a large left pleural effusion that 
extended from the axilla to the level of the 
diaphragm. A thoracocentesis drained 600 
mL of yellowish, purulent fluid that had a 
pH of 6.71, a glucose level of less than 10 
mg/dL, and a protein level of 6.1 g/dL. 
Gram’s stain revealed a large number of 
neutrophils and Gram-negative bacilli. 
Ziehl-Neelsen stain, subsequent myesbac- 
terial cultures, and countercurrent immu- 
noelectrophoresis (for Haemophilus in- 
fluenzae b and Streptococcus pneumoniae) 
were negative. Complement fixation titers 
for Mycoplasma pneumonia and result of a 
5-TU Mantoux test were negative. 

An intercostal tube was inserted inta the 
left lower area of the chest for negative 
pressure drainage. Therapy with ampieillin 
sodium (200 mg/kg/day), clindamycin (40 
mg/kg/day), and gentamicin sulfate (5 
mg/kg/day) was initiated. Yellowish pleu- 
ral fluid, 1,200 mL, was drained during the 
first week of treatment. On the fifth day of 
therapy, cultures of the pleural “uid 
obtained on admission were positive for 
E corrodens. Cultures of blood and pharyn- 
geal matter were negative. On the sixth 
day of therapy, the isolates’ sensitivity 
pattern was established using the Kirby- 
Bauer disk method. It was sensitive to 
chloramphenicol, ampicillin, and tetracy- 
cline, and it was resistant to penicillin G 
sodium, clindamycin, and erythromycin. 
The antibiotics used were therefore 
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changed on that day to chloramphenicol 
(100 mg/kg/day). On the ninth day of 
therapy, the concentration of chloramphe- 
nicol in the serum was 26 ng/mL one hour 
after an infusion (measured by bioassay). 
The concentration in the pleural fluid was 6 
g/mL, also one hour after the infusion. 
Pleural drainage of 40 to 60 mL/day and 
cultures of the pleural fluid positive for E 
corrodens were observed through the 19th 
day of treatment. Consequently, chloram- 
phenicol was changed to ampicillin sodium 
(200 mg/kg/day) at that time. Pleural cul- 
tures continued to be positive during the 
first two weeks of treatment with ampicil- 
lin. Investigation during this phase of the 
treatment included a bronchoscopy on day 
20, which showed collapse of the lingula but 
no foreign bodies, and a repeated ultra- 
sound sean on day 23, which showed locu- 
lated fluid in the left lower area of the 
chest with no reexpansion of the left lower 
lobe. Finally, after three weeks of treat- 
ment with ampicillin, cultures of the pleu- 
ral fluid were negative and pleural drain- 
age was markedly decreased (<5 mL/ 
day). Ampicillin administration was dis- 
continued after three weeks of therapy. 
The chest tube was shértened progressive- 
ly until it was removed completely 56 days 
after admission to the hospital. The patient 
was discharged after 60 days of hospitali- _ 
zation. He was asymptomatic and his chest 
wound was healed. At discharge, a chest 
roentgenogram showed almost total left 
lower lobe reexpansion without pleural 
fluid. The pleura, however, appeared thick- 
ened. Six weeks after discharge, the 
patient remained asymptomatic. 

Pleural fluid obtained at the time of 
thoracocentesis was cultured on bile salt 
agar, blood agar, and levinthal plates, and 
inoculated into Robertson’s cooked meat 
medium. After 48 hours, subcultures from 
the turbid Robertson’s cooked meat me- 
dium were made on to blood agar plates. 
These plates were incubated aerobically, 
anaerobically, and in a carbon dioxide-en- 
riched atmosphere. After another 48 hours, 
a growth of small “corroding colonies” 
appeared only on the agar plates incubated 
under anaerobic and carbon dioxide-en- 
riched conditions. These colonies were 
identified as E corrodens by standard bio- 
chemical reactions. 

Case 2.—A previously healthy 14-year- 
old boy was admitted to the hospital with 
right-sided pleuritic chest pain and fever. 
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sion, when he first complained of fever, 
sore throat, and anorexia. Four days prior 
to admission, he noted right flank pain that 
was not associated with dysuria or hematu- 
ria. Three days prior to admission, his 
temperature was 41 °C and he complained 
of right-sided pleuritie chest pain and a 
nonproductive cough. He came to the emer- 
gency department with persistent fever, 
chest pain, and delirium. 

He had no history of asthma or bronchi- 
tis. Family members had recently been ill 
with an influenza-like illness. 

Physical examination at the time of 
admission to the hospital revealed an 
acutely ill boy in mild respiratory distress. 
His pulse rate was 96 beats per minute and 
respiratory rate was 24/min. Temperature 
was 39.8 °C. He splinted his right chest 
wall. His right lung base was dull to percus- 
sion. Auscultation of that area revealed 
diminished air entry and coarse crepita- 
tions. The right upper quadrant of his 
abdomen was tender to palpation. There 
were no palpable abdominal masses. The 
remainder of the examination results were 
unremarkable. 

Laboratory investigations revealed a 
hemoglobin level of 13.7 g/dL and a WBC 
count of 5.2 x 10°/mL, with a differential 
count of 58% polymorphonuclear leuko- 
cytes, 29% band forms, 3% monocytes, and 
10% lymphocytes. An arterial blood sample 
(on room air) showed a pH of 7.5, Pco, of 30 
mm Hg, and Po, of 66 mm Hg. Serum 
transaminase and ‘alkaline phosphatase 
levels were normal. Levels of electrolytes 
were normal. A chest roentgenogram 
revealed a moderately sized right pleural 
effusion. Abdominal films revealed an 
ileus. 

Treatment was initiated with cephalo- 
thin sodium (150 mg/kg/day), gentamicin 
sulfate (4.5 mg/kg/day), and erythromycin 
(35 mg/kg/day). His temperature prompt- 
ly decreased to 37 °C, but increased daily to 
39 °C over the next three days. Four days 
after admission, a diagnostic pleurocente- 
sis was performed. A Gram’s stain proce- 
dure on the fluid showed many polymor- 
phonuclear leukocytes, many Gram-posi- 
tive cocci that resembled staphylococci, and 
a few Gram-negative bacilli. A chest tube 
was then inserted, but only a scant amount 
of fluid was drained. A thoracotomy was 
performed five days after admission, and a 
layer of fibrinous material was stripped 
from the right lung surface. A lung biopsy 
was performed at that time, which showed 
an acute and organizing, necrotizing pneu- 
monia with extensive abscess formation. A 
Gram’s stain of the tissue showed Gram- 
positive cocci that resembled staphylococci. 
Six days after admission, the Gram-nega- 
tive bacillus demonstrated in the pleural 
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fluid was identified as E corrodens, which 


was sensitive to cephalothin by the Kirby- 

. Bauer disk method. The patient became 
afebrile 14 days after admission and his 
course over the next three weeks was one 
of continued improvement. A chest roent- 
genogram 25 days after admission showed 
clearing of the right lower lobe infiltrate 
and elevation of the right hemidiaphragm. 
He completed a four-week course of paren- 
teral antibiotics and was discharged. 

When seen in follow-up two weeks later, 
he complained of minimally diminished 
tolerance to exercise. He otherwise felt 
well. Chest examination displayed de- 
creased movement of the right chest wall 
and decreased air entry in the right base 
posteriorly. The chest roentgenogram still 
revealed an elevated right hemidiaphragm 
with a small pleural effusion. 

To perform cultures, the pleural fluid 
was inoculated at the bedside onto a Low- 
enstein-Jensen slant. On receipt of the 
specimen in the laboratory, the fluid was 
streaked onto a blood agar plate and a bile 
salt plate, and inoculated into a tube of 
thioglycollate broth. At 24 hours, colonies 
appeared on the blood agar plate that were 
identified as Staphylococcus aureus. At 48 
hours, small white colonies, pitted into the 
agar, were noted on the anaerobic blood 
agar plate. Gram’s stain revealed Gram- 
negative bacilli. These were then subcul- 
tured onto a blood agar plate anaerobically, 
and aerobically with and without 10% car- 
bon dioxide. On all three plates, small white 
corroding colonies grew. All were oxidase 
positive. On the basis of the Gram’s stain, 
the typical corroding growth pattern, the 
oxidase reaction, and growth anaerobically 
as well as under increased percent of car- 
bon dioxide, the colonies were identified as 
E corrodens. 


COMMENT 


In 1948, Hendriksen' described 
three strains of anaerobic, slow-grow- 
ing, Gram-negative bacilli isolated 
from patients with pulmonary ab- 
scesses, perineal abscesses, and en- 
dometritis. Two years later, Holm? 
isolated a similar organism from 
patients with coincidental actinomy- 
cosis, which he identified as a “cor- 
roding bacillus.” In 1958, Eiken‘ fur- 
ther characterized this organism and 
suggested the name “Bacteroides cor- 
rodens,” based on its characteristic 
colonial morphology. His isolate was 
identical to the microaerophilic Hb 1 
organism described by King et al.’ In 
1972, Jackson and Goodman’ sepa- 
rated two species of corroding bacte- 
ria. It was proposed that the species 


that was a facultative anaerobe be 
reclassified, in recognition of Eiken, 
as “Hikenella corrodens” and that the 
other species, which was a strict anae- 
robe, retain the name “B corrodens.” 

Eikenella corrodens is a normal 
inhabitant of the upper respiratory 
tract.’* It is a slow-growing, faculta- 
tive anaerobe, is nonmotile and Gram 
negative, and closely resembles H 
influenzae when stained with Gram’s 
stain. The organism appears as small 
colonies that “pit” or “corrode” agar 
with a greenish discoloration after 24 
hours of incubation at 35 to 37 °C. 
The colonies usually increase in size 
after 72 to 96 hours of incubation. Its 
growth is improved by an atmosphere 
enriched with 3% carbon dioxide. Its 
typical biochemical reactions are 
shown in Table 1. 

The majority of patients with Æ 
corrodens infections have been adults. 
The 16 children described in the liter- 
ature with infections caused by this 
organism have ranged in age from 6 
months to 14 years. The sites of infec- 
tion in the reported E corrodens infec- 
tions are given in Table 2. 

Regarding respiratory tract in- 
volvement, 182 isolates of E corrodens 
have been obtained from tracheobron- 
chial secretions and sputum in adults 
and children. Kaplan et al° have 
reported the only previous case in the 
literature of a child with Æ corrodens 
pneumonia and empyema. In their 
report, the organism (described as Hb 
1) was isolated in pure culture from a 
6-month-old infant with Down’s syn- 
drome who had pneumonia, empyema, 
and meningitis. k 

Eikenella corrodens has most often 
been isolated as part of a mixed infec- 
tion in both adults and children. In the 
16 detailed pediatric cases re- 
ported," a, 8, and nonhemolytic 
streptococci were the most common 
coisolates. In only three patients was 
E corrodens isolated alone. These 
patients included a 9-year-old child 
with a thyroid abscess, a 9-year-old 
with an extradural abscess, subdural 
empyema, and sinusitis, and the 6- 
month-old with pneumonia, empyema, 
and meningitis already described. 

The exact role of E corrodens as a 
significant primary pathogen is con- 
troversial. The clinical evidence for its 
primary pathogenicity in children has 
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Table 1.—Biochemical and 
Physiologic Characterization of 
Eikenella corrodens 











Usual 
- Test or Substrate Reaction* 


oe a 














Aerobic growth in 3% 
with carbon dioxide 





*Based on 595 strains.’ 


Table 2.—Sources of Eikenella 
corrodens Isolation 


Children 
Wound infections™'®-" 
Infected sinuses” 
intra-abdominal abscesses” "° 
Extradural abscess" 
Brain abscess” 
Thyroid abscess" 
Otitis media" 
Septicemia"' 
Pneumonia and empyema” 
Meningitis’? 

Adults 

Abscesses™'? 
Osteomyelitis" 
Endocarditis’? 
Septic arthritis” 
Hand injuries™' 
Septicemia?'?" 
Meningitis” 
Weund infections’ 
Pneumonia” 
Peritonitis” 
Sinusitis” " 





been most convincing in cases wherein 
the organism has been isolated in pure 
culture. In reports from adults, the 
organism has also been the sole infect- 
ing agent in patients with meningi- 
tis,” intra-abdominal abscesses,'* os- 
teomyelitis, ° endocarditis," septic 
arthritis, clenched fist injuries, 
wound infections," "° pneumonia,” 
septicemia," peritonitis,” sinusit- 
is," and skin abscesses.’ Acute and 
convalescent precipitating and agglu- 
tinating antibody responses have 
been demonstrated in patients with Æ 
corrodens infections and in rabbits 
immunized’? with the organism. 
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These serological data have provided 
further evidence for the significance 
of this organism as a pathogen. Inves- 
tigators™'® have also reported thera- 
peutic failures in patients with an 
infection from whom mixed flora, 
including E corrodens, were isolated. 
These patients had received antimi- 
crobial therapy inactive against Æ cor- 
rodens; however, clinical improvement 
was achieved only when antimierobial 
therapy was modified to provide 
activity against E corrodens. This sug- 
gested that E corrodens was itself a 
pathogen in these patients. 

Eikenella corrodens infections have 
most often been reported in patients 
with altered defenses. Predisposing 
conditions cited in the 16 pediatric 
cases reported included local trauma, 
chronic illness, neoplastic disease, 
prior bowel surgery, and Down’s syn- 
drome. We believe that our first case 
was more susceptible to Æ corrodens 
infection because of his swallowing 
incoordination, which made him po- 
tentially susceptible to recurrent aspi- 
ration. We have no explanation for the 
occurrence of this infection in our 
second patient, who was a normal 
host. 

The treatment of E corrodens infec- 
tions in cases previously reported has 
included antimicrobial therapy alone, 
surgery alone, or both. Investiga- 
tors**:'":'* have reported that the orga- 
nism is usually sensitive to penicillin, 
ampicillin, tetracycline, and chloram- 
phenicol. 

Therapy was reported in 15 of the 
16 previously documented pediatric 
cases. Improvement was observed in 
ten patients who received surgical 
drainage and antibiotics, four pa- 
tients who received antibiotics alone, 
and one patient who received surgery 
alone. Two adult patients died who 
received surgical drainage and local 
instillation of antibiotics..2 One of 
these patients had a subdural empy- 
ema and an extradural frontal ab- 
scess, and the other patient had a 
frontal lobe abseess. Our patients both 
responded to antibiotics active in vitro 
against their Æ corrodens isolate cou- 
pled with a drainage procedure. 

Physicians should be aware that Æ 
corrodens may be a pathogen, espe- 
cially in compromised patients. Its 
isolation should not be disregarded. 
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Nonproprietary Names and 
Trademarks of Drugs 


Ampicillin sodium—Amceill-S, Omnipen-N, 
Penbritin S, Polycillin-N, Principen/N. 

Cephalothin sodium—Keflin. 

Clindamycin—Cleocin. 

Gentamicin sulfate—Garamycin, Genop- 
tic. 
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lague in a Neonate 


Mark Edward White, MD; Richard J. Rosenbaum, MD; Thomas M. Canfield, MD; Jack D. Poland, MD 


è More than half of the cases of plague 
in the United States are diagnosed in 
children. In the 1970s, 105 cases were 
reported, a 350% increase over the 1960s. 
Plague should be considered in the differ- 
ential diagnosis of children from the west- 
ern United States who have sepsis, espe- 
cially those with lymphadenopathy. Com- 
plications of plague include meningitis, 
metabolic encephalopathy, abscess, and 
pneumonia. With appropriate treatment, 
prompt clinical response usually occurs. 
Careful isolation and epidemiologic in- 
vestigation are essential to prevent the 
spread of the disease. 

(Am J Dis Child 1981;135:418-419) 


fag human plague is rare in 
the United States, proper diag- 
nosis and treatment are essential to 
cure patients and prevent person-to- 
person spread. In the 1970s, there 
were 105 reported cases in the United 
States; this represents a 350% increase 
over the preceding decade. Fifty-nine 
percent of the patients were younger 
than 20 years. We studied a child who 
was infected with plague at 5 days of 
age; she is, to our knowledge, the 
youngest patient with plague de- 
scribed in the United States. This case 
emphasizes some of the diagnostic dif- 
ficulties plague presents in the pediat- 
ric age group. 


REPORT OF A CASE 


A child, product of a normal pregnancy 
and delivery, was born June 28, 1979. She 
weighed 3.6 kg, and her Apgar score was 10 
at 1 and 5 minutes of life. About 15 hours 
postpartum, the infant was taken home, 
where she was active and gained weight. 
On July 3, a small red macule, described as 
a “bug bite,” was noted on the child’s right 
knee; she appeared healthy otherwise. On 
July 5, a routine examination revealed her 
to be afebrile and normal except for the 
macule, which had not changed. Several 
hours later, the child became listless and 
her rectal temperature was 39.4 °C. She 
was admitted to the hospital, where exam- 
ination revealed a septic appearance and a 
temperature of 40 °C, pulse rate of 160 
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beats per minute, and respirations, 46/min; 
she weighed 4.06 kg. The fontanel was 
questionably full; her eyes, ears, and phar- 
ynx were normal, and her neck was supple. 
The results of heart, lung, abdominal, and 
neurologic examinations were normal. 
There was a 4-mm hemorrhagic macule 
surrounded by 2 em of erythema on the 
right knee. There was no significant lym- 
phadenopathy. 

Results of laboratory studios included a 
WBC count of 9,600/cu mm, with 68% 
neutrophils, 6% band forms, 24% lympho- 
cytes, and 2% mononuclear cells. Hemato- 
crit level was 55 vol% and the number of 
platelets was estimated to be adequate on 
smear. The BUN level was 9.1 mg/dL; 
urine obtained by suprapubic tap showed 
trace levels of glucose and 25 RBCs per 
high-power field. Lumbar punctures 
yielded clear fluid, with two RBCs and 12 
WBCs per cubic millimeter (20% neutro- 
phils and 80% lymphocytes), protein level 
of 82 mg/dL, and glucose level of 52 mg/ 
dL; the simultaneous blood glucose level 
was 101 mg/dL. Chest roentgenogram was 
normal except for an apparently small 
thymus shadow. The ECG was normal. 

Cultures were obtained and the patient 
was started on a regimen of ampicillin 
sodium, 250 mg/kg/day, and gentamicin 
sulfate, 4.5 mg/kg/day. Within 48 hours, 
she was afebrile and appeared well. Two 
cultures of blood and a culture of the skin 
lesion yielded Yersinia pestis, and the gen- 
tamicin was replaced with streptomycin 
sulfate for the final three days of her 
ten-day course of treatment. Ampicillin 
administration was continued. Cultures of 
urine, stool, and CSF were sterile. Cultures 
of nasopharyngeal matter yielded no 
pathogens. After several days, the skin 
lesion evolved into a black eschar sur- 
rounded by dusky red erythema. 

Epidemiologic investigation revealed a 
plague epizootic among rodents near the 
patient’s home. Presumably, one of the 
family’s three dogs and two cats carried a 
plague-infected flea into the patient’s 
house, where it bit her on the right knee 
and inoculated her with Y pestis. All other 
family members remained healthy and no 
other cases were found in the area of the 
patient’s home. 


COMMENT 


In the United States, plague is a 
disease of wild rodents. Yersinia pes- 
tis (formerly Pasteurella pestis), the 
etiologic agent, is a Gram-negative 
bacillus that circulates in the blood- 
stream of an infected animal. It is 


ingested by fleas that feed on the 
bacteremic animal; they, in turn, 
transmit the infection to healthy ani- 
mals. Fleas can also infect humans 
and may be carried into a house by 
domestic animals,' as is postulated in 
this case. Since domestic animals can 
transport rodent fleas long distances, 
a patient need not be in direct contact 
with rodents to become infected with 
plague. Humans may also acquire 
plague by direct eontact with infected 
animal tissue, or by inhaling aerosol- 
ized Y pestis. In the United States, 
rodent plague is limited to the west- 
ern states, and all human cases since 
1970 have been acquired in New Mex- 
ico, Arizona, Colorado, Utah, Nevada, 
California, Oregon, and Wyoming. 

The Figure shows that 59% of the 
105 patients with plague in the United 
States since 1970 were younger than 
20 years. The relatively high incidence 
of plague in children and adolescents 
has been noted? and probably reflects 
their greater exposure to wild rodents 
and their fleas while at play. Infants, 
however, are usually indoors, away 
from wild rodents and fleas; this may 
explain why plague is uncommon in 
them. 

The diagnosis of plague is always a 
challenge. However, a careful history 
that reveals exposure in a rural west- 
ern state and a physical examination 
that shows lymphadenitis or unex- 
plained sepsis with a Gram-negative 
pathogen should suggest the possibili- 
ty of plague. ° 

The neonate described here had a 
typical case of primary septicemic 
plague, in which a bubo is never found. 
About 14% of the patients with plague 
in the United States have this clinical 
picture; the other 86% display buboes, 
which are hard, tender swelling of 
lymphaties and perinodal tissue. 

A Y pestis infection is usually docu- 
mented by isolation of the organism’ 
from blood or bubo aspirate. Serologic 
tests, such as passive hemagglutina- 
tion, are used for epidemiologic sur- 
veys or for documenting cases in 
which antibiotics have rendered cul- 
tures sterile. 

Pneumonia is epidemiologically the 
most serious complication of plague, 
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because the patient may infect others 
by the respiratory route. All patients 
suspected of having plague should 
have chest roentgenograms taken to 
exclude pneumonia. Metabolic en- 
cephalopathy, characterized by confu- 
sion, lethargy, and ataxia, is relatively 
common in children with Y pestis 
infection’ and recently misled physi- 
cians into tentatively diagnosing a 
case of plague as Reye’s syndrome.’ 
Meningitis is more common in the 
pediatric age group, usually occurs 
late in the course of inadequately 
treated infections, and is more com- 
monly seen in patients who have axil- 
lary buboes.’ An eschar at the site of 
inoculation, as this patient had, is 
relatively uncommon. Other clinical 
characteristics of plague infection are 
typical of Gram-negative sepsis.* 
Differential diagnosis includes 
Gram-negative sepsis of unknown 
cause, meningococcemia, tularemia, 
streptococcal or staphylococcal lym- 
phadenitis, Legionnaires’ disease, and 
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other causes of lymphadenitis with 
fever, such as cat-scratch fever. 
Streptomycin is the drug of choice 
for plague. Although there is reason to 
expect that other antimicrobials, such 
as gentamicin, which was given 
empirically to this patient, are effica- 
cious in plague, there are currently 
not enough data to recommend it for 
routine use in Y pestis infections. 
Chloramphenicol, which reaches exzel- 
lent levels in the CSF, is the drug of 
choice for plague meningitis. Tetracy- 
cline is a useful alternate drug for 
treatment of uncomplicated plague. 
With proper antibiotics and sap- 
portive treatment, the condition of a 
patient with plague usually improves 
in 24 to 48 hours. If not, complications 
such as abscess, meningitis, or second- 
ary infection should be considered. 
Patients with plague should be 
placed in strict isolation as soon as the 
diagnosis is suspected. If there is no 
evidence of pneumonia after 48 hours 
of treatment with antibiotics, they 


may be put on a regimen of wound 
and skin precautions. In addition to 
respiratory precautions, persons who 
care for patients with untreated 
plague pneumonia should wear gog- 
gles or other eye protection to avoid 
conjunctival infection with air-borne 
Y pestis. Isolation techniques and pro- 
cedures should be available in all hos- 
pitals and instructions for these are 
available from the Centers for Disease 
Control.° 

Plague is a reportable disease in the 
United States, and all strongly sus- 
pected cases should be promptly 
reported to the state health depart- 
ment, where arrangements can be 
made for confirmation of the bacteri- 
ology, epidemiologic investigation, 
and application of appropriate control 
measures. Laboratory, clinical, and 
epidemiological assistance also is 
available from the Centers for Disease 
Control. For information, contact the 
Plague Brarch, Centers for Disease 
Control, PO Box 2087, Fort Collins, 
Colo 80526; telephone, (303) 482-0213. 


Nonproprietary Names and 
Trademarks of Drugs 


Ampicillin sodium—Ameill-S, Omnipen-N, 
Penbritin-S for Injection, Polycillin-N 
for Injection, Primecipen/N, Totacil- 
lin-N. 

Gentamicin sulfate—Garamycin, Genop- 
tic. 
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Left Atrial Myxoma 


Is Cardiac Catheterization Essential? 


Ann Dunnigan, MD, MPH; H. Newland Oldham, MD; 
Gerald A. Serwer, MD; D. Woodrow Benson, Jr, MD, PhD 


è Although uncommon in children, pri- 
mary cardiac tumors, especially left atrial 
myxomas, can be cured with surgery. We 
present our experience with a 12-year-old 
boy with a left atrial myxoma diagnosed by 
two-dimensional echocardiography who 
underwent successful surgical resection 
without prior cardiac catheterization. We 
recommend that all patients suspected of 
having cardiac tumors undergo echocar- 
diographic evaluation. As this case illus- 
trates, the essential information for surgi- 
cal management of myxomas can be 
obtained from two-dimensional echocar- 
diograms, which obviates cardiac cathe- 
terization. 

(Am J Dis Child 1981;135:420-421) 


rimary cardiac tumors are uncom- 

mon in children.’ However, since 
they can be cured by surgical excision, 
the diagnosis is of paramount impor- 
tance. Cardiac @atheterization fre- 
quently is not useful for the evalua- 
tion of cardiac tumors because it may 
not only be nondiagnostic, but also 
hazardous in certain situations.’ Re- 
cently developed diagnostic tech- 
niques, especially two-dimensional 
echocardiography, have facilitated the 
definitive antemortem diagnosis of 
intracavitary cardiac tumors.’ We 
present our experience with a 12-year- 
old boy with a left atrial myxoma that 
was diagnosed by two-dimensional 
echocardiography, who underwent 
successful surgical resection without 
cardiac catheterization. 


REPORT OF A CASE 


A 12-year-old boy was referred to Duke 
University Medical Center, Durham, NC, 
for evaluation of a new heart murmur. He 
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had been well until five months prior to 
referral, when progressive intolerance to 
exercise developed to the point where dysp- 
nea occurred after he walked 400 m. Inter- 
mittent nonradiating substernal chest 
pain, unassociated with exercise or posi- 
tion, was present for three to four months. 
A 4-kg weight loss was documented over 
the four months prior to referral. Mild 
anemia that responded to therapy with 
iron was noted by the referring physician. 
The patient had a five-week history of 
cough, fever, and intermittent vomiting. 
An apical systolic murmur was first heard 
one week prior to his admission, and 
formed the basis for this referral. 

The physical examination at the time of 
admission revealed a thin, pale boy in no 
distress. His blood pressure was 96/64 mm 
Hg, with a pulse rate of 120 beats per 
minute. A grade 3/6 long-blowing, apical 
systolic murmur that radiated to the left 
axilla was heard, without a diastolic mur- 
mur. The murmur was not influenced by 
change in the patient’s position. The 
remainder of the physical examination, 
including the neurologic examination, was 
normal, and the peripheral pulses were 
easily palpable. 

On admission, an ECG demonstrated 


right ventricular hypertrophy and left 
atrial enlargement. The chest roentgeno- 
gram showed mild cardiomegaly with 
cephalization of pulmonary vascular mark- 
ings and Kerley’s B lines (Fig 1)..One- 
dimensional (Fig 2) and two-dimensional 
echocardiograms (Fig 3) using an echocar- 
diographic recorder demonstrated a large, 
mobile, left atrial mass. The attachment 
site of this mass appeared to be along the 
atrial septum. The apical four-chamber 
view confirmed the isolated mass location. 
The tumor was confined to the left atrium 
during ventricular systole (Fig 3, top), and 
entered the ventricle during diastole (Fig 
3, bottom). 

Laboratory values at the time of admis- 
sion included a normal hemoglobin level, an 
ESR of 25 mm/hr, and a reticulocyte count 
of 1.8%. Results of urinalysis and blood 
chemistry values were normal. 

Because of the characteristic echocardio- 
graphic findings and the potential danger 
from cardiac catheterization, the patient 
was referred for operation without further 
cardiac studies. 

Using cardiopulmonary bypass, hypo- 
thermia, and cardioplegia, the tumor was 
approached through a left atriotomy. A 
5 x 4 x 4-cm gelatinous mass that had the 
typical appearance of myxoma was re- 
moved from the left atrium. The site of 
attachment was on the atrial septum near 
the mitral valve anulug above the poste- 
romedial commisure of the mitral valve. 
The tumor stalk and an endocardial button 
were excised. Microscopic examination of 
the tumor confirmed the clinical diagnosis. 
The subsequent course was uncomplicated 
and the patient was discharged on the 
seventh postoperative day. A murmur of 
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Fig 1.—Left, Posteroanterior chest roentgenogram demonstrating mild cardiomegaly, 
cephalization of pulmonary blood flow, and Kerley’s B lines, all reflecting pulmonary 
venous hypertension. Right, Close-up of peripheral lung field clearly demonstrating 


Kerley’s B lines. 
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Fig 2.—One-dimensional echocardiogram 
demonstrating tumor entering left ventri- 
cle during diastole. IVS indicates interven- 
tricular septum; LV, left ventricle; MV, 
anterior leaflet of the mitral valve; MYX, 
myxoma. 


residual mild mitral insufficiency was 
present both at the time of discharge and 
at follow-up examination a month later. 
The chest roentgenogram and echocardio- 
gram were normal at the time of follow-up 
visit. The patient had gained 5 kg, and was 
asymptomatic. 


COMMENT 


Myxomas, although rare, are the 
second most common cardiac tumor in 
children.’ They can occur in any car- 
djac chamber, but are most common in 
the left atrium attached to the rim of 
the foramen ovale. The presentation 
of left atrial myxomas may be con- 
fused with that of rheumatic disease, 
infectious endocarditis, embolic phe- 
nomena, or collagen vascular disease.‘ 
Frequently, the first sign is a postem- 
bolic CNS deficit.‘ Embolic phenom- 
ena may be the only indication of a 
left atrial myxoma; it has been 
stressed that all pathologic material 
removed at the time of embolectomy 
should be studied microscopically.’ 

It is the experience of others that 
pulmonary artery angiograms are 
unsatisfactory for defining tumor 
locations. Cineangiography provides 
less definition than two-dimensional 
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Fig 3.—Top, Long axis view using two- 
dimensional echocardiography. Curing 
ventricular systole, a large echodense 
mass is seen in left atrium. Bottom, Same 
view as on top. During ventricular diastole, 
tumor enters left ventricle. LA indicates 
left auricle; LV, left ventricle; MV, mitral 
valve; MYX, myxoma; A, anterior; P, poste- 
rior; S, superior; and |, inferior. 


echocardiography.’ Documentation of 
elevated right heart pressure does not 
influence the decision with regard to 
surgery. Complications after catheter- 
ization in patients with atrial myxo- 
mas have been reported.’ In both right 
and left heart myxomas, there is a risk 
of embolization during cardiac cathe- 
terization because the tumors are fria- 
ble. 

Since the first description in 1959 of 
echocardiographic diagnosis of intra- 
cardiac tumors,’ many reports have 
demonstrated the diagnostic value of 
echocardiography for left atrial myxo- 
mas.” Cardiac catheterization usual- 
ly confirms the echocardiographic 
findings. Two institutions have re- 
ported the successful surgical removal 
of an atrial myxoma in adults after 
diagnosis by two-dimensional echo- 
cardiography.** In the present in- 
stance, we have extended this ap- 
proach to a pediatric patient. 

Once the diagnosis of atrial myxo- 
mas is suspected, either by clinical 
history or physieal findings, the essen- 
tial preoperative information includes 
the extent of cardiac chamber invelve- 
ment with tumor and, if possible, the 


tumor attachment site. It is our ex- 
perience that the two-dimensional 
echocardiographic scanners obtain ad- 
equate resolution and provide suffi- 
cient information to obviate preopera- 
tive cardiac catheterization. In the 
present case, the attachment site was 
localized correctly to the atrial sep- 
tum. The tumor was clearly not 
attached to the mitral valve. On the 
four-chamber view using two-dimen- 
sional echocardiography, no tumor 
was visualized in the right atrium or 
either ventricle. The echocardiograph- 
ic findings were confirmed at the time 
of surgery. 

There are reported cases of recur- 
rence and familial occurrence of atrial 
myxomas.** Echocardiography can be 
used in the follow-up care of patients 
with resected tumors. Echocardio- 
grams are also a satisfactory tech- 
nique for screening family members. 

In conclusion, two-dimensional 
echocardiography has been successful- 
ly used to diagnose intracavitary car- 
diac tumors. We presented a patient 
with the classic history, physical 
examination, and two-dimensional 
echocardiographic findings of left 
atrial myxoma, who underwent suc- 
cessful tumor resection without car- 
diac catheterization. 


This work was supported in part by National 
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-~ The Reproductive Endocrine System 


in Cystic Fibrosis 


I. Basal Gonadotropin and Sex Steroid Levels 


E Edward O. Reiter, MD; Robert C. Stern, MD; Allen W. Root, MD 


e Serum gonadotropin and sex steroid 
levels were measured in 106 patients with 
cystic fibrosis (CF), 46 males and 60 
females, aged 8 to 24 years. The finding of 
l delayed pubertal increments of serum 
gonadotropin and sex steroid levels in CF 
i patients suggests \ate maturation of the 
k reproductive endocrine system. Although 
l pubertal changes in reproductive endo- 
f crine hormones in patients with CF 
$ appear to be temporally delayed, general- 
f ly appropriate levels of these hormones 
are finally attained in most patients by the 
i late teenage years. Delayed maturation of 
À the reproductive endocrine system proba- 
bly is secondary to hypothalamic-pituitary 
dysfunction, the result of chronic inani- 
tion. 


f (Am J Dis Child 1981;135:422-426) 

f 

x he onset and progression of sex- 
ual maturation in children with 

cystic fibrosis (CF), an autosomal 

F recessive genetic disorder affecting 

| 
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multiple organs but primarily the 
pulmonary and gastrointestinal sys- 
tems, can be markedly delayed.” 
Thus, mean age of menarche in girls 
with CF is one to two years later than 
that of normal girls.’ To the best of 
our knowledge, maturation of the 
reproductive endocrine system in pa- 
tients with CF, other than for confir- 
mation of male infertility due to 
aspermia,‘ has not been assessed in a 
systematic manner. This report de- 
scribes cross-sectional measurements 
of gonadotropin and gonadal and 
adrenal sex steroid levels in a large 
group of patients with CF. 


SUBJECTS AND METHODS 


All patients with CF were seen at the 
Cystic Fibrosis Center, Case Western 
Reserve University, Cleveland. One 
hundred six patients, 46 males (aged 8 to 24 
years) and 60 females (aged 8 to 22 years), 
had blood samples drawn on a single occa- 
sion for measurement of serum concentra- 
tions of gonadotropins and sex steroids. 
The patients were divided into prepubertal 
(27 subjects) and pubertal (79 subjects) 
groups according to criteria of Marshall 
and Tanner.** These patients represented 
41% of the 260 patients between 8 and 24 
years of age evaluated at that time at the 
Cleveland CF Center. The data were com- 
pared with previously measured hormonal 


levels in a population of endocrinologically 
normal children. The relative distribution 
of normal children in stages of pubertal 
development was similar to that of the 
male patients with CF, but fewer normal 
girls were in stages IV and V of develop- 
ment. 

This study was approved by the Human 
Experimentation Committees of the Uni- 
versity of South Florida College of Medi- 
cine, Tampa, and Case Western Reserve 
University School of Medicine and Univer- 
sity Hospitals of Cleveland; appropriate 
informed consent was obtained. 

Levels of luteinizing hormone (H) and 
follicle-stimulating hormone (FSH) were 
measured by double-antibody radioimmy- 
noassays,’* using Hartree LH and LER- 
907 as standards, respectively, for dose 
interpolation. Data are expressed in terms 
of the Second International Reference 
Preparation of human menopausal gonado- 
tropin. In our laboratory, 1 mIU of serum 
FSH activity is immunoreactively equiva- 
lent to 33.3 ng of the pituitary standard 
LER-907; 1 mIU of LH is equivalent to 0.07 
ng of Hartree LH. In this assay system, the 
lower limit of detectability is 1.0 to 1.7 
mIU/mL for both LH and FSH. The lower 
limits of detectability represent the small- 
est amounts of gonadotropin standard that 
is different from samples containing only 
buffer. This value was used in statistical 
calculation in samples that were measured 
as undetectable in a gonadotropin assay. 
The intra-assay coefficients of variation of 
LH and FSH levels are less than 5%; the 
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Fig 1.—Adolescent rise of serum levels of luteinizing hormone 
(LH) and follicle-stimulating hormone (FSH) for normal males and 
males with cystic fibrosis (CF). Different patterns of pubertal 
increments are apparent, as is final attainment of normal levels. 
Number of subjects in each age group ranged from seven to 31 
for normal males and four to 17 for males with CF. 

e 


Fig 2.—Adolescent rise of serum levels of luteinizing hormone 
(LH) and follicle-stimulating hormone (FSH) for normal and 
females and females with cystic fibrosis (CF). Data on LH levels 
are similar in both groups, while FSH pattern demonstrates 
age-relatec delay in CF. Number of subjects in each age group 
ranged from six to 16 for normal females and five to 23 for females 
with CF. 


Table 1.—Maturity-related Changes in Gonadotropin and Sex Steroid Levels* in Patients With 
Cystic Fibrosis (CF) and in Normal Children 


DHA 
Sulfate, P, 
g/dL ng/dL 


LH, FSH, T, DHT, A, 
miU/mL?; mIU/mL} ng/dL ng/dL ng/dL 


è Males 
Prepubertal 


CF 


Normal 


Normal 


Prepubertal 
CF 


Normal! 


Pubertal 
CF 


Normal 


154 1:.3t 
(n= 15) 
1.9+1.1 
(n =31) 


4.3+3.7 
(n=31) 
5.8+6.2 
(n= 32) 


1.1+0.2 
(n= 8) 

2.9+4.3 
(n = 20) 


(n = 49) 
5.8+4.5 
(n = 24) 


1.1+0.2 
(n = 16) 
1.4+0.6 
(n=31) 


2.9+1.3 
(n = 25) 
3.2+1.8 
(n = 32) 


1.5+0.8 
(n= 8) 

2.1+1.5 
(n = 22) 


10.4+10.81 3.7+2.4 


(n= 41) 
4.0+1.7 
(n= 21) 


6.0 + 5.6§ 
(n=17) 
12.7+12.0 
(n = 23) 


2.6 + 1.0}| 
(n=17) 
5.8+2.6 
(n=11) 


176+169 10.3+9.71 


(n= 31) 


(n= 31) 


214+261 26.0+34.2 


(n= 31) 


5.0+3.0 
(n= 10) 
4.5+29 
(n= 13) 


12.7+13.9 
(n= 51) 

18.6+14.4 
(n = 15) 


(n= 13) 


3.1+1.9 
(n = 10) 
3.3+1.9 
(n= 8) 


4.7+3.4§ 
(n = 50) 
8.0+5.9 
(n=11) 


31.4+ 27.8 
(n=17) 
44.8+ 38.5 
(n=21) 


60.9 + 31.6§ 


(n=31) 
83.3 + 48.2 
(n= 27) 


50.7+42.4 
(n=17) 

50.2+ 70.7 
(n = 24) 


142 + 76|| 
(n = 32) 
217+133 
(n= 25) 


Females 


44.0+33.0 
(n = 10) 
28.5+26 
(n=4) 


98.3+ 104! 
(n=51) 
60.2+32.1 

(n=9) 


41.4+45.7 
(n= 10) 

43.0+51.9 
(n= 15) 


82.0+ 78.91 


(n = 50) 
119+ 85.8 
(n = 15) 


15.4+ 10.6]| 
(n= 10) 

41.4+248 
(n= 13) 


29.9+31.51 
(n= 51) 

46.7 +18.2 
(n=15) 


epiandrosterone; P, progesterone; 17-OHP, 17-hydroxyprogesterone; E,, estrone; E., estrad ol. 
Second International Reference Preparation of human menopausal gonadotropin. 


Mean +SD. 
$P < .025. 
||P < .01. 
1P< .05. 


27.6+26.9 
(n= 17) 

38.8 + 39.6 
(n= 21) 


55.0+51.9 
(n = 31) 

44.4 +29.7 
(n = 29) 


23.3 + 20.2§ 
(n = 10) 
44.6+ 23.4 
(n= 13) 


24.3 + 20.2!| 
(n= 51) 

53.7 + 28.1 
(n= 15) 


14.4+16.2 
(n = 17) 


20.2+11.8 
(n= 31) 


16.1+10.7 
(n= 10) 

19.8+7.4 

(n= 15) 


28.5 + 22.4|| 
(n=51) 

48.8+ 22.6 
(n = 15) 


6.1+3.3 
(n = 15) 
7.0+4.1 
(n = 20) 


7.6+4.3 
(n = 29) 
11.2+8.7 
(n = 22) 


7.6+3.4 
(n= 10) 
8.1+5.4 
(n= 15) 


18.4 +26.1|| 


(n = 50) 


37.0+22.1 


(n = 22) 














MALES 
g X + SEM 


-e NORMAL 
-O- CF 


TESTOSTERONE (ng/dl) 


eV 


v 
3 a 

4 i 
=, - 


‘t 


8-10 10-12 


AGE (YEARS) 


~ interassay coefficients of variation are less 
than 15%. 

Serum levels of testosterone, dihydrotes- 
terone (DHT), androstenedione, estradiol 
(E), estrone (E,), progesterone, and 17- 
3 hydroxyprogesterone (17-OHP) were mea- 
d sured after separation on celite columns, 
using modifications of solvent systems pre- 
viously described.’ Dehydroepiandroster- 
one (DHA) sulfate is assayed without pre- 
liminary chromatography.'® Assay sensi- 
tivities varied from 5 to 25 pg per assay 
tube, with interassay variability of less 
than 15%. 
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RESULTS 
Gonadotropin Levels 





; In male subjects with CF, the rise of 
-LH and FSH levels during the teen- 
; age years was delayed, but normal 

= levels were finally reached in the 
f oldest patients (Fig 1). The temporal 
`. changes in LH concentrations were 
k similar in normal female subjects and 
those with CF; the FSH increment 
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Fig 3.—Adolescent rise of serum testosterone levels for normal 
f males and males with cystic fibrosis (CF). Age-related delay and 
IN generally normal late-teenage levels in CF patients are apparent. 
B: Number of subjects in each age group ranged from 13 to 49 for 
normal males and four to 25 in males with CF. 
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was delayed in the females with CF 
(Fig 2). 

Gonadotropin concentrations in pa- 
tients with CF, except LH levels in 
pubertal females with CF (P < .05), 
did not differ from normal when 
examined on the basis of pubertal 
development (Table 1). Data ex- 
pressed according to the five Tanner 
stages demonstrate the similarity of 
gonadotropin levels in normal controls 
and in patients with CF throughout 
pubertal development (Table 2). 


Steroid Levels 


Delayed temporal attainment of 
serum levels of testosterone appro- 
priate for adolescent years in males 
with CF is shown in Fig 3. 

Mean serum testosterone concen- 
trations in pubertal male patients 
with CF, although only 75% of normal, 
did not differ significantly from those 
of the normal group (Table 1). When 
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Fig 4.—Adolescent rise of serum estradiol levels for normal 
females and females with cystic fibrosis (CF). Age-related delay 
and normal late-teenage levels are apparent. Number of subjects 
in each age group ranged from nine to 24 for normal females and 
five to 23 in females with CF. 


testosterone levels were examined 
according to Tanner stage of pubertal 


development, only the prepubertal 


males with CF differed significantly 
(P < .05) from normal subjects (Table 
2). 3 

The DHT levels were significantly 
lower in both prepubertal (P < .01) 
and pubertal (P < .05) male subjects 
with CF than in their normal counter- 
parts (Table 1). 

The temporal pattern of serum E, 
levels in girls is shown in Fig 4. The 
oldest females with CF have concen- 
trations of E, similar to those of the 
oldest normal subjects; however, the 
levels are subnormal throughout early 
adolescence. 

Pubertal females with CF had lower 
(P < .01) levels of E, than did normal 
pubertal females (Table 1). This dif- 
ference appears to be greatest in 
stages II and III of development, but 
is absent in stage V. 
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Table 2.—Gonadotropin and Sex Steroid Levels 


in Patients With Cystic Fibrosis (CF) and in Normal Subjects 
According to Stages of Pubertal Development 


Males (Genital Stage’) 


LH, miU/mL* 


FSH, mIU/mL 
CF 


Normal 


Testosterone, ng/dL 
CF 6.0 + 5.67 
(n = 17) 
12.7 + 12.0 
(n = 23) 


31.6 + 31.9 
(n = 8) 
71.6 + 75.8 


Normal 
’ (n = 13) 


5.8 + 3.4 
(n = 7) 


6.2 + 31 
(n = 8) 


176 + 84 


(a= 2) 


Females (Breast Stage’) 


LH, mIU/mL 
C 


6.7 + 8.3 
(n = 16) 
Normal 


FSH, mIU/mL 


Normal 


Estradiol, pg/mL 
CF 7.6 + 


16.1 + 6.0 
(n = 8) 


Normal 


*Mean +SD. . 
+P < .05. 
{P < .01. 
§P < .02. 


Levels of the adrenal androgens, 
DHA and DHA sulfate, are lower in 
patients with CF when compared with 
normal pubertal groups (Table 2). 
Serum DHA sulfate concentrations 
aye lower in patients with CF 
throughout adolescent years, and do 
not attain normal values until after 16 
years of age. Serum progesterone, 17- 
OHP, and E, concentrations are also 
significantly lower in the pubertal 
girls with CF than in normal sub- 
jects. 


COMMENT 


The number of children with CF 
who are surviving into and throughout 
adolescent years is increasing dramat- 
ically. Nonetheless, detailed informa- 
tion regarding sexual maturation in 
children and adolescents with CF is 
sparse. Previous data suggest that the 
degree of failure of growth and devel- 
opment is correlated with severity of 
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13.7 + 11.3§ 


23.9 + 19.2 


13.9 + 14.6 


215 + 13.8 
(n = 10) 


47.4 + 54.3 
(n = 8) 
52.7 + 23.7 
(n = 7) 


(n = 14) 


(n = 6) 





pulmonary disease." Shwachman et 
al” have reported that sexual matura- 
tion is normal in long-term survivors 
who are in “excellent” health, but that 
retarded pubescence, along with de- 
layed or irregular menses, character- 
ized the group labeled as “moderately 
ill.” In a retrospective analysis, Mitch- 
ell-Higgs and co-workers? found that 
male genital development began at a 
mean age of 15.5 years, in contrast to 
the British normal of 11.6 years; in 
females, breast budding occurred at a 
mean age of 14.2 years in contrast to 
the norm of 11.2 years. Stern et al’ 


reported that the mean menarchal age | 


was 14.4 years in a group of patients 
from Cleveland with mild pulmonary 
disease; whereas in normal Ameri- 
cans, menarche occurs at about 12.5 
years of age.’* Men with CF are 
almost invariably sterile, presumably 
due to mechanical obstruction of the 
vasa deferentia; testicular histologic 


findings are usually normal.’ Serum 
gonadotropin levels in several adult 
males with CF were within the normal 
range.” Fertility is impaired to a less- 
er degree in women though amenorr- 
hea is common.’ 

Our study reports basal levels of 
pituitary gonadotropins and testicu- 
lar, ovarian, and adrenal steroids in a 
large group of prepubertal and puber- 
tal patients with CF studied in a 
cross-sectional manner. The incre- 
mental pattern in serum LH and FSH 
levels during adolescent years was 
abnormal in male subjects with CF, 
with a chronologic delay of two to four 
years. In females with CF, in contrast, 
the serum LH levels were similar to 
normal values at all ages and pubertal 
stages. The pubertal rise in FSH level, 
however, was two to four years 
delayed in the female subjects with 
CF. These data suggest that boys and, 
to a lesser extent, girls with CF havea 
chronologic delay in usual age-related 
increments of serum gonadotropin 
concentration. 

These studies of basal serum gona- 
dotropin levels have not addressed the 
other characteristics of pubertal gon- 
adotropin physiology such as episodic 
secretion by the pituitary,“ the ap- 
pearance of estrogen-induced positive 
feedback,’ or the gonadotropin-re- 
leasing hormone-evoked secretion of 
pituitary LH and FSH." In a prelimi- 
nary study,'* we have reported that 
the LH-reducing hormone-induced 
releasable gonadotropin pools in 23 
patients with CF seem comparable to 
those in normal prepubertal and 
pubertal subjects. 

The pattern of adolescent increase 
of serum testosterone levels in the 
male subjects with CF mirrored, and 
was probably secondary to, the chron- 
ologic delay seen in the rise of gonad- 
otropin values. In the late adolescent 
boys, normal basal levels of serum 
testosterone were finally achieved; 
such a finding is consistent with 
normal Leydig cell morphology seen 
in male adults with CF.*" Additional- 
ly, concentrations of DHT, the 5-a- 
reduced testosterone metabolite, were 
lower in both prepubertal and puber- 
tal boys with CF. To the extent that 
DHT mediates the androgenic actions 
of testosterone, the delayed viriliza- 


Cystic Fibrosis—Reiter et al 425, 





tion in males with CF may be partially 
explained. Nonetheless, it appears 
that delayed initiation of pubertal 
hypothalamic-pituitary gonadotropic 
interactions largely explains the slow 
sexual maturation of boys with CF. 
In girls with CF, the pattern of rise 
in serum E, level during adolescent 
years differed from that of controls, 
especially in the early pubertal stages. 
The girls with CF finally achieved 
normal levels of E, after 16 years of 
age, but the pubertal females with CF 
as a group had a mean E, concentra- 
tions only 50% of the norm. This dif- 
ference is made more meaningful by 
the relatively fewer normals in the 
late stages of pubertal development. 
In pubertal girls, levels of other ovari- 
an steroids, such as E,, progesterone, 
and 17-OHP, were 40% to 60% of the 
values of the control population—con- 
sistent with impaired ovarian steroid- 
ogenesis. Basal levels of both gonado- 
tropins were in the pubertal range. 
The pattern of rise of LH level during 
childhood and adolescence in female 
subjects with CF did not differ from 
that of normal girls. The pubertal 
increment of FSH concentration, how- 
ever, was quite delayed (Fig 2); this 
may explain the, functional ovarian 
immaturity. In girls, as in boys, an 
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abnormality could reside at the hypo- 

-thalamic-pituitary level. Careful dy- 
namic and secretory studies may 
demonstrate substantially impaired 
gonadotropin and/or releasing hor- 
mone production in both sexes, espe- 
cially in early puberty. 

Recent studies have suggested that 
maturation of the hypothalamic-pitui- 
tary-gonadal system may occur inde- 
pendently of the activation of late 
prepubertal adrenal androgenesis by a 
theoretical “adrenal androgen stimu- 
lating hormone.’”? In patients with 
delayed adolescence, however, both 
systems seemed to be immature, in 
contrast to essentially normal adrenal 
androgenesis in subjects with gonado- 
tropin deficiency.*°*' In our patients 
with CF, a chronologic delay in the 
pattern of increasing pubertal secre- 
tion of the adrenal androgen DHA 
sulfate was demonstrated. The find- 
ing of delayed maturation of both sex 
steroid hormone secretory systems in 
patients with CF is similar to that 
observed in normal patients with con- 
stitutional delay in growth and sexual 
maturation.?*' 

Growth failure and impairment of 
sexual maturation are frequent mani- 
festations of chronic illness in the 
pediatric population. In some in- 
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stanees, the primary disease process 
may not be suspected or diagnosed 
until the patient is evaluated for 
delayed sexual development. Malnu- 
trition, chronic pulmonary disease, 
and varied gastrointestinal dysfunc- 
tions all are associated with delayed 
pubertal development. The etiologic 
importance of nutritional status, 
chronic hypoxia or hypercarbia, and 
the psychologic concomitants of per- 
sistent illness on the hypothalamic- 
pituitary-gonadal system remain to 
be clarified. Intensive study of sexual 
maturation in patients with CF may 
serve as a model for understanding of 
similar patterns of development in 
other chronic diseases of childhood. 
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Sources and Susceptibilities 


of Staphylococci Isolated From Children 


A Seven-Year Survey 


Hugh C. Dillon, Jr, MD, Janice C. Ware, MT, ASCP 


è A seven-year surveillance was done 
of the antibiotic susceptibility of Staphylo- 
coccus aureus isolated from patients 
seen in The Children’s Hospital, Birming- 
ham, Ala. There were no outbreaks of 
hospital-acquired staphylococcal infec- 
tion during this time. Of 5,479 strains, 
2,685 were from hospitalized children; 
2,794 of 5,479 were from outpatients. The 
incidence of penicillin resistance in- 
creased from 76% to more than 85% 
between 1973 and 1979, with no signifi- 
cant difference noted between inpatient 
and outpatient strains. Penicillin 
resistance was similar, regardless of the 
clinical source (site of isolation) of staph- 
ylococci. Skin lesions, soft tissue, 
wounds, and abscess perennially ac- 
counted for the greatest proportion of 
isolates. Thus, skin lesions represent an 
important reservoir for penicillin-resistant 
staphylococci. Nearly all strains were sus- 
ceptible to the other antibiotics tested; 
multiple resistance was rare. Susceptibili- 
ty to clindamycin, erythromycin, cephalo- 
thin sodium, and nafcillin sodium. re- 
mained stable through the years. These 
agents provide effective therapeutic reg- 
imens for patients with staphylococcal 
infectiof, including those with penicillin 
allergy. 

{Am J Dis Child 1981;135:427-430) 


| B Naser; the 1950s, the clinical and 
epidemiologic significance of 
penicillin-resistant staphylococci, 
most of which were multiple antibiot- 
ic-resistant strains, became widely 
recognized.’ The term “hospital sta- 
phylococci” came into common usage, 
and resistance to penicillin G was 
equated with _ hospital-acquired 
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strains.** Community-acquired 
strains were defined as those from 
individuals either not hospitalized or 
with no known exposure to hospital- 
ized patients. It was generally held 
that such strains were more likely to 
be susceptible to penicillin G and other 


antibiotics than were “hospital staph- ` 


ylococci.’’*-* 

Studies of hospital strains common- 
ly included isolates from children and 
adults, but there is far less informa- 
tion available on staphylococci iso- 
lated from children seen in ambulato- 
ry settings. Ross et al° examined 
strains collected in 1972 from patients 
at the Children’s Hospital, Washing- 
ton, DC, and compared them with 
isolates from ambulatory patients and 
from schoolchildren who were nasal 
carriers. Resistance to penicillin G in 
these two collections was 95% and 84%, 
respectively. These investigators con- 
cluded that the trend in incidence of 
penicillin resistance among communi- 
ty staphylococci was now parallel to 
that previously observed for hospital 
staphylococci. There are no more 
recent reports describing the suscepti- 
bility of staphylococci representing 
extensive colleetions isolated from 
children found to be infected witk, or 
carriers of, this organism. 

The present investigation was un- 
dertaken as an epidemiologic surveil- 
lance of the antibiotic susceptibility of 
Staphylococcus aureus strains reeov- 
ered from children seen in the clinics 
or admitted to inpatient services of 
The Children’s Hospital, a community 
hospital serving Birmingham, Ala, 
and the surrounding area. Studies 
were done for a seven-year period. 
The susceptibility of staphylococci to 
penicillin G has been compared with 
that of four other antibioties—clinda- 
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mycin, erythromycin, cephalothin so- 
dium, and nafcillin sodium—that are 
either commonly used or known to be 
of value for treating staphylococcal 
infection. We report longitudinal and 
current data from these studies. 


MATERIALS AND METHODS 
Clinical Sources 


Staphylococcus aureus was isolated from 
patients seen at The Children’s Hospital 
between January 1973 and December 1979. 
The 5,479 strains tested represent 98% of 
all S aureus recovered during this study 
period. Forty-nine percent of the strains 
were recovered from inpatients; 51% were 
from outpatients. Given that patients may 
have had a staphylococcus isolated from 
more than one site, duplicate blood cultures 
were included in the totals. The distribu- 
tion of strains by source and year of isola- 
tion is given in Table 1. Culture sources 
were divided into six clinical categories: (1) 
skin lesions, burns, wounds (superficial 
soft-tissue infection); (2) localized abscess, 
furuncles, bone, joint and other closed- 
space infection; (3) upper respiratory tract 
isolates from the nasopharynx, nose, 
throat, ear, and sinuses; (4) lower respirato- 
ry tract isolates from sputum, lung aspi- 
rates, and tracheobronchial secretions; (5) 
blood cultures; (6) miscellaneous sources, 
including catheter tips, urine, stool, and 
strains inadequately identified as to clini- 
cal source. 


Bacteriologic Methods 


Primary isolation and identification of 
staphylococci were done in the clinical labo- 
ratory of The Children’s Hospital. Orga- 
nisms were identified as S awreus by the 
tube coagulase test.'’ Susceptibility testing 
was done by the Kirby-Bauer disk diffu- 
sion method’ on Mueller-Hinton agar as 
recommended by the US Food and Drug 
Administration.'* Interpretation of strains 
as sensitive, intermediately sensitive, or 
resistant was based on the measurement of 
the zone of inhibition after 18 to 24 hours 
of growth at 35 °C. 
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Table 1.—Distribution by Source and Year of 5,479 Strains 
of Staphylococcus aureus Examined in Susceptibility Tests 


Year of Isolation 

LLLP 

1976 1977 1978 1979 

AM Cumulative 
No. (%) of Strains Total 

636 734 663 757 5,479 





Skin, wound, soft 341 395 431 241 321 340 455 ; 
tissue (38) (43) (50) (38) (44) (51) (60) (46) 
Abscess, bone, joint 107 84 46 65 104 64 33 503 
(12) (9) (5) (10) (14) (10) (4) (9) 
Upper respiratory 266 193 133 119 119 80 99 1,009 
tract, ear, sinus (30) (21) (15) (19) (16) (12) (13) (19) 
Lower respiratory 74 122 160 125 105 65 94 745 
tract (8) (13) (19) (20) (14) (10) (13) (14) 
Blood cultures 35 50 44 23 44 69 36 301 
(4) (5) (5) (4) (6) (10) (5) (5) 
Miscellaneous 73 87 48 63 41 45 40 397 
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Fig 1.—Resistance of Staphylococcus aureus to penicillin G, expressed as percent of 
total number of strains tested annually found to be resistant, is shown by solid bars. 
Number of strains tested per year is shown below each bar. Overall percent resistant for 
seven-year period is shown in diagonally hatched bar. 


Data Analysis 


Clinical and bacteriologic information 
was entered into a computer file for tabu- 
lation and analysis. 


RESULTS 


Yearly and cumulative totals of S 
aureus strains examined during the 


428 Am J Dis Child—Vol 135, May 1981 


seven-year surveillance period are 
given in Table 1. The proportion of 
strains from given clinical sources 
varied somewhat from year to year. 
However, strains from skin, wound, 
and soft tissue (group 1 in the table) 
were predominant each year, and 
together with strains from abscess 


(group 2) accounted for 55% of all 
staphylococci examined. Respiratory 
tract sources accounted for the second 
largest group, 32% of the total. The 
proportion of strains from skin and 
soft tissue was seen to increase, while 
those from the upper respiratory tract 
showed a downward trend during the 
study period. The proportion of 
strains from blood cultures was fairly 
constant during the years. 

The percent of strains resistant to 
penicillin G during each of the years 
of study is illustrated in Fig 1. A 
gradual increase in penicillin-resis- 
tant strains occurred during the sev- 
en-year period. Overall, 81% were 
resistant. Strains intermediately sen- 
sitive to penicillin accounted for less 
than 2% of the annual totals. During 
the last three years of surveillance, 
less than 15% of all S aureus isolates 
were susceptible to penicillin G. 

Among the 5,479 strains tested dur- 
ing the seven-year period, 2,685 were 
from inpatients and 2,794 were from 
outpatients. The percentage of peni- 
cillin-resistant strains in the two col- 
lections was nearly identical, 82% and 
80%, respectively. Although we di- 
vided collections into those from “in- 
patients” and thos® from “outpa- 
tients” at the outset of this investiga- 
tion, in order to compare antibiotic 
susceptibilities between the two, it 
should be emphasized that the term 
“inpatient” is not intended to be syn- 
onymous with “hospital-acquired.” 
Undoubtedly, many strains from hos- 
pitalized patients were likely present 
at the time of admission. Epidemic 
staphylococcal disease did not ocetr 
within the hospital during this peri- 
od. 

The susceptibility of S aureus 
strains to clindamycin, erythromycin, 
cephalothin, and nafcillin is given in 
Table 2. Yearly and cumulative results 
are shown. Most strains were sensi- 
tive to all four antibiotics, and little 
change was noted during the study 
period. Multiple resistance among 
strains was rare. Only seven strains 
were resistant to cephalothin; four of 
them were also resistant to nafcillin. 
Six of the seven were sensitive to 
clindamycin, including three also sen- 
sitive to erythromycin. Strains resis- 
tant to clindamycin were usually 
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resistant to erythromycin, but the 
opposite was not the case. Ten strains 
were resistant to nafcillin, including 
the four also resistant to cephalothin. 
Five .nafcillin-resistant strains were 
sensitive to clindamycin, including 
three also sensitive to erythromycin. 
Antibiotic susceptibility data were 
also analyzed according to clinical 
sources of staphylococci, as in Table 1. 
When collections from the same 
sources were compared over the years, 
the trend was one of increasing 
resistance to penicillin G. Cumulative 
data for the period 1973 to 1979 are 
illustrated in Fig 2. The similarity 
between groups in terms of penicillin 
resistance is apparent. With the 
exception of blood cultures, 80% or 
more strains from each clinical cate- 
gory were resistant. Most recently, in 
1978 and 1979, 84% and 90% of strains 
from blood cultures were resistant. 
Since few strains were resistant to 
the other four antibiotics tested, little 
difference in overall susceptibility 
patterns among the six clinical collec- 
tions was noted. Among blood culture 
isolates, resistance was limited to 
penicillin G and erythromycin, and 
only two strains, both isolated in 1979, 
were resistant tô the latter drug. 


COMMENT 


This study has clearly revealed the 
majority of strains of S aureus iso- 
lated from children during the past 
seven years to be resistant to penicil- 
lin G. dn contrast, nearly all strains 
proved susceptible to the other anti- 
bfotics tested. These findings are in 
agreement with studies from Bos- 
ton®™? and from Seattle? that, in con- 
trast to the period of the 1950s, the 
proportion of staphylococci sensitive 
to antibiotics other than penicillin G is 
now greater than in those years. In 
commenting on hospital-acquired in- 
fections, Finland’ stated “of impor- 
tance has been the steadily increasing 
resistance of staphylococci to many 
antibiotics through the 1950’s, with 
evidence of a reversal since then.” A 
nine-year survey at the University 
Hospital in Seattle revealed that 
between 1959 and 1967, the proportion 
of strains sensitive to all antibiotics 
tested, or resistant only to penicillin 
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Table 2.—Susceptibility of Staphylococcus aureus to Clindamycin, Erythromycin, 
Cepha othin,.and Nafcillin 


Year of Isolation 


1974° 1975 


1973 

Antibiotic 
and % 

Sensitive 


Clindamycin 


896 
92.0* 


931 
98.0 


862 
99.0 


1976 


No. of Strains 
636 


1977 1978 1979 Cumulative 
Total 
1973 to 1979 


5,479 
98.0 


734 
100.0 


663 
99.5 


757 


99.5 99.0 


Erythromycin 94.7 97.4 96.5 96.5 95.6 94.5 93.0 95.5 
Cephalothin sodium 99.8 99.9 99.7 100.0 100.0 99.6 99.9 99.8 


Nafcillin sodium 100.0 99.9 100.0 





99.0 99.8 99.6 99.9 99.8 


*Seven percent intermediately sensitive, less than 1% resistant. 
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Fig 2.—Resistance of Staphylococcus aureus to penicillin G, expressed as percent 
resistance of cumulative number of strains from given clinical collections, is shown by 
solid bars. Source and number of strains from given collections are indicated below bars. 
Skin represents skin lesions, wounds, and soft tissue; abscess, abscess, bone, and joint 
aspirate; URT, upper respiratory tract sources; LRT, lower respiratory tract sources; 
blood, blood cultures; Misc, miscellaneous collections, as defined in text. Percent of total 
collections resistant is illustrated by diagonally hatched bar. 


G, increased from only 9% to almost 
80%. The period since the mid-1960s 
has also seen a change in the epidemi- 
ologic features of hospital-acquired 
infection, with a shift away from 
staphylococcal disease toward Gram- 
negative infections.** However, sta- 
phylococci remain of considerable im- 
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portance in contributing to infections 
acquired in either the hospital or com- 
munity.° 

We have maintained data on the 
antibiotic susceptibility of S aureus 
strains isolated from children enrolled 
in studies of skin infection since 1964. 
The patients in these studies were 
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drawn from those seen in The Chil- 
dren’s Hospital outpatient clinics. In 
1964 and 1965, about one third of S 
aureus in these impetigo collections 
were penicillin-resistant."* By 1970, 
the percentage of resistant strains 
had doubled, and by 1978, 85% of the 
impetigo staphylococci were resis- 
tant.'*'® The trend toward increasing 
resistance among communi- 
ty-acquired staphylococci was thus 
well under way prior to beginning the 
surveillance studies reported herein. 
The data now reported are of epi- 
demiologic interest in several re- 
spects. During the seven-year period 
ending in 1979, there were no hospital- 
related outbreaks of staphylococcal 
bacteremia, nor were there other epi- 
demic occurrences such as intrahospi- 
tal spread of boils or soft-tissue infec- 
tion. However, there has been a rise in 
recent years in numbers of isolates 
from skin lesions as well as an 
increase in the number of patients 
seen in our Skin Infections Clinic with 
bullous impetigo.'*"7 The latter infec- 
tion is noninvasive, but requires anti- 
biotic therapy for systemic effect. 
Erythromycin therapy has been quite 
effective, and more than 95% of cur- 
rent isolates from such patients are 
susceptible to this antibiotic. Staphy- 
lococeal strains isolated from various 
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forms of skin and soft-tissue lesions 
are perennially predominant. Wheth- 


* er they cause disease, or simply colo- 


nize lesions or wounds, their preva- 
lence underscores the importance of 
open skin lesions as a major reservoir 
of penicillin-resistant staphylococci. 

A rapid increase in incidence of 
staphylococcal resistance following in- 
tensive hospital usage of penicillin G 
and erythromycin has been well docu- 
mented.’* It has been suggested that 
extensive and perhaps indiscriminate 
usage of antibiotics, presumably peni- 
cillin or ampicillin, among ambulatory 
patients has contributed to the rise in 
incidence of penicillin resistance 
among community or “street” strains 
of S aureus.’? Based on information 
from The Children’s Hospital pharma- 
cy, ampicillin usage far exceeds that 
of other orally prescribed antibiotics 
given to outpatients seen in our clin- 
ics. Erythromycin is used primarily 
for staphylococcal bullous impetigo 
and as an alternative to penicillin in 
patients with streptococcal infection 
who are allergic to the latter drug. 
This somewhat restricted use of ery- 
thromycin may have contributed to 
the stable incidence of erythromycin 
susceptibility among staphylococci in 
this community. 

Antibiotie susceptibility data based 
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on longitudinal surveys of the type 
now reported remain the best guide 
for physicians who must often select 
an antibiotic prior to the availability 
of culture and sensitivity data. It is 
now evident that regardless of the 
clinical setting in which the patient is 
seen, or the nature and site of sus- 
pected staphylococcal infections, peni- 
cillin G is unlikely to be effective. It is 
reassuring that S aureus strains have 
remained susceptible to clindamycin, 
erythromycin, cephalothin, and nafcil- 
lin. The clinician is thus provided with 
rational and effective therapeutic 
regimens for treating patients with 
staphylococcal infection, including 
those who may be allergic to the peni- 
cillins or cephalosporins. 


This study was supported in part by a grant 
from the Upjohn Co, Kalamazoo, Mich. 

Technical assistance was provided by Jane 
Lebeau, Dorothy Matthews, Sandra Thompson, 
Mary Ann Floyd, Marilyn Andrews, Ann Wray, 
Victor Cook, Jennifer Scott, and Gary Boozer. 
Ann Kimsey assisted with manuscript prepara- 
tion and editing. Carol Combye assisted in com- 
puter analysis. 


Nonproprietary Names and 
Trademarks of Drugs 


Cephalothin sodium—Kéflin. 
Clindamycin—Cleocin. 


12. Bauer AW, Kirby WMM, Sherris JC, et al: 
Antibiotic susceptibility testing by a standard- 
ized single disk method. Am J Clin Pathol 
1966;45:493-496. 4 

13. Rule and regulations: Antibiotic suscepti- 
bility discs. Federal Register 1972;37:20526- 
20529. 

14. Dillon HC Jr: The treatment of streptococ- 
cal skin infections. J Pediatr 1970;76:676-684. 

15. Dillon HC, Derrick CW: Clinical experience 
with clindamycin HCL: I. Treatment of strepto- 
coccal and mixed streptococcal-staphylococcal 
skin infections. Pediatrics 1975;55:205-212. 

16. Dillon HC Jr: Topical and systemic therapy 
for pyodermas. Int J Dermatol 1979;55(suppl 
4):77-81. 

17. Gray BM, Hubbell CA, Dillon HC Jr: Sus- 
ceptibility of Staphylococcus aureus to cefaclor 
and cephalothin: Laboratory and clinical studies. 
Antimicrob Agents Chemother 1978;13:988-991. 


Sources of Staphylococci—Dillon & Ware 


Sr = re ae ine.) 


The Child With a ‘Simple’ Febrile Seizure 


Appropriate Diagnostic Evaluation 


Michael A. Gerber, MD, Benjamin C. Berliner, MD 


è Febrile seizures are a common pedi- 
atric problem, yet there is a great deal of 
disagreement about the appropriate diag- 
nostic evaluation of a child with this disor- 
der. We reviewed the routine diagnostic 
tests performed on 100 consecutive chil- 
dren admitted with their first “simple” 
febrile seizure. The studies performed 
included lumbar puncture, measurement 
of blood glucose, serum calcium, serum 
electrolytes, and BUN levels, blood cell 
count, urinalysis, skull roentgenograms, 
and EEG. Though resulting in a significant 
expense, these foutine investigations 
proved to be of little diagnostic value. 
Based on this experience and a review of 
the current literature, we concluded that 
diagnostic procedures should be per- 
formed only when specifically called for 
by the patient’s condition or medical his- 
tory. 

(Am J Dis Child 1981;135:431-433) 


pproximately 3% to 5% of all chil- 
dren will have experienced at 
least one febrile seizure by the time 
they enter school.'** More than 80% of 
these febrile seizures may be classi- 
fied as “simple”: a single, isolated 
seizure that occurs in a febrile child 
between 1 month and 7 years of age 
with no sign of acute neurological 
disease, lasting 15 minutes or less, and 
without focal features.’ 
As shown by a recent nationwide 
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survey of pediatricians, there is a 
great deal of disagreement about the 
appropriate diagnostic evaluatior of 
children with first febrile seizures.’ 
Some have recommended that lumbar 
punctures be performed routinely, 
along with determinations of blood 
glucose, serum calcium and phospho- 
rous, electrolyte, and BUN levels. 
Additionally, blood cell count, uriraly- 
sis, skull roentgenograms, and EEG 
are often routinely performed.*” Re- 
cently, however, the value of taese 
investigations has been seriously 
questioned.’* Much of this confusion 
is attributable to the lack of informa- 
tion on the yield of commonly per- 
formed diagnostic procedures, and 


perhaps to the failure to distinguish - 


between simple and complex febrile 
seizures. 

Lumbar punctures are often per- 
formed on children with febrile sei- 
zures to exclude meningitis as the 
cause of the seizure. Thirteen perzent 
to 18% of the children with meningitis 
may initially appear with a febrile 
seizure, and approximately 40% of 
these children may have no clinical 
signs of meningeal irritation.’:'’ The 
majority of these children without 
clinical evidence of meningitis were, 
however, younger than 2 years of age, 
and a careful differentiation of simple 
and complex febrile seizures was not 
attempted by the authors of txese 
reports. Many believe that a history of 
previous febrile seizures or the ieen- 
tification of a potential source of fe- 
ver outside of the CNS preclude the 


necessity for a lumbar puncture in a 
child with a febrile seizure. However, 
a significant number of children with 
febrile seizures who are diagnosed as 
having meningitis have a history of 
previous febrile seizures or a potential 
source of fever outside of the 
CNS.?:?° 

Wolf et al reviewed 308 lumbar 
punctures performed on children with 
their first febrile seizure and noted 
that 5% showed some minor abnormal- 
ity of the CSF, but no cases of menin- 
gitis were identified*' Frantzen et al 
examined lumbar puncture findings 
on approximately 200 children with 
their first febrile seizure and discov- 
ered no cases of bacterial meningitis.” 
Rutter and Smales reviewed 314 lum- 
bar punctures performed on children 
with their first febrile seizure.’ Three 
children, all younger than 18 months 
of age, had viral meningitis in the 
absence of any signs of meningeal 
irritation. It is unclear whether their 
seizures were simple or complex. An 
additional 12-month-old child had bac- 
terial meningitis in the absence of any 
signs of meningeal irritation. This 
child’s febrile seizure, however, was 
clearly complex, consisting of three 
convulsive episodes on the day of 
admission. 

Rutter and Smales found that 8% of 
269 children with an initial febrile 
seizure who had a blood glucose deter- 
mination were hyperglycemic and 
none were hypoglycemic.’ In addition, 
they found no evidence of significant 
hypocalcemia or hypercalcemia in the 
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232 patients who had serum calcium 
determinations. Wolf et al found no 
cases of significant hypocalcemia or 
hypoglycemia in their review of 355 
children with their initial febrile sei- 
zure." Frantzen et al noted that rou- 
tine blood glucose and serum calcium 
determinations on approximately 200 
children with their first febrile seizure 
revealed one child with tetany and 
two children with hypoglycemia.'* The 
febrile seizures experienced by these 
three children were not classified as 
either simple or complex. 

Serum electrolyte determinations in 
166 children and BUN determinations 
in 146 children were of no value in 
Rutter and Smales’ investigation.’ In 
addition, they performed routine 
blood cell counts on 309 patients, 
which resulted in the identification of 
three cases of iron deficiency anemia 
and 107 children with WBC counts 
greater than 15,000/cu mm, who, if 
they had been between 6 months and 2 
years of age and had a temperature of 
38.9 °C or higher, would have been at 
risk for occult bacteremia and candi- 
dates for a blood culture." 

In a review of 489 skull roentgeno- 
grams performed on children with 
febrile seizures, Nealis et al found no 
abnormalities.’ Wolf et al in their 
review of 268 skull roentgenograms 
performed on children with febrile 
seizures noted five minor abnormali- 
ties, none of which were judged to be 
clinically significant.'' They also 
found that only 6% of the EEGs per- 
formed in 296 children who had had a 
febrile seizure within the previous 
month were abnormal. Frantzen et al 
noted that approximately one third of 
the EEGs performed on 200 children 
within one week of their first febrile 
seizure were abnormal.'* However, 
they could establish no relationship 
between the findings on the initial 
EEG and the subsequent clinical 
course. 


SUBJECTS AND METHODS 


To assess further the value of routine 
diagnostic tests performed in children with 
their first febrile seizure, we reviewed the 
records of 100 consecutive children admit- 
ted to Waterbury Hospital, Waterbury, 
Conn, between March 1974 and June 1979 
with that diagnosis. In contrast with 
earlier studies, we dealt only with simple 
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febrile seizures, as these are far more 


common and less likely to be associated 


with an underlying disorder than complex 
febrile seizures.’ A simple febrile seizure 
is here defined as a single, isolated seizure 
that occurs in a febrile child between 1 
month and 7 years of age with no sign of 
acute neurologic disease, lasts 15 minutes 
or less, and is without focal features. A 
complex febrile seizure is here defined as 
having one or more of the following char- 
acteristics: more than 15 minutes’ duration, 
more than one seizure in 24 hours, or focal 
features.’ 

The patients ranged in age from 6 
months to 5 years, with a mean age of 19.7 
months. Only five children (5%) were older 
than 3.5 years of age when they had their 
first simple febrile seizure. Duration of 
hospitalization ranged from one to seven 
days, with a mean of 2.8 days. Eighty-eight 
percent of the patients were admitted by 
private physicians and 12% were admitted 
as “staff” patients. 


RESULTS 


The investigations performed in- 
cluded lumbar puncture, measure- 
ment of blood glucose, serum calcium, 
serum electrolyte, and BUN levels, 
blood cell count, urinalysis, skull 
roentgenograms, and EEG (Table). 

A lumbar puncture was performed 
on 81 of the patients. None of these 
children had clinical evidence of 
meningitis. All CSF specimens were 
Gram stained, cultured, and examined 
for leukocytes, glucose, and protein. 
The results of these evaluations were 
normal in all. A review of 31 consecu- 
tive children admitted to Waterbury 
Hospital with bacterial meningitis 
between 1974 and 1979 revealed two 
patients who initially appeared with a 
febrile seizure, both clearly complex in 
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Studies Performed on 100 Children With ‘Simple’ Febrile Seizures 


Study No. of Subjects Positive Studies 
Blood glucose level 87 0 
Serum calcium level 71 0 
Serum electrolyte levels 78 0 
BUN level 68 0 
Blood cell count 98 16 
Urinalysis 94 0 
Skull roentgenograms 20 0 
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character. 

A blood glucose level was obtained 
on admission in 87 children and was 
within the normal range (60 to 150 
mg/dL) in 82. Four patients had blood 
glucose levels in the 150 to 180 mg/dL 
range and one patient had a blood 
glucose level of 250 mg/dL, which 
when repeated was 60 mg/dL. A 
serum calcium determination was per- 
formed on 71 patients and was within 
the accepted normal range in 58. Thir- 
teen children had slightly depressed 
serum calcium levels (8.3 to 8.9 mg/ 
dL). None of these children had symp- 
tomatic hypocalcemia. Serum electro- 
lyte levels (sodium, potassium, chlo- 
ride, and bicarbonate) were obtained 
for 78 patients and were within the 
normal ranges in all cases. No children 
had either significant hypernatremia 
or hyponatremia. A BUN measure- 
ment was obtained in 68 children and 
was within the normal range (5 to 18 
mg/dL) in 60. Eight patients had a 
slightly elevated BUN level (19 to 23 
mg/dL). 

A complete blood cell count was 
obtained for 98 of the patients. Hemo- 
globin levels were within the normal 
range for age (= 10.5 g for those 6 
months to 24 months of age, and 
= 11.5 g for those older than 24 
months) in 90. Three children in the 
6- to 24-month group had a slightly 
depressed hemoglobin level (10.0 to 
10.3 g). One of these children was 
known to have thalassemia. Five chil- 
dren in the over 24-month group had a 
slightly depressed hemoglobin level 
(10.6 to 11.4 g). No child had a WBC 
count less than 4,000/cu mm, wherefis 
30 children had a WBC count of 





No. of 
Significantly* 














*Significant in that it provided an explanation for the seizure or revealed a previously unrecognized 
disorder or potential disorder. 
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15,000/cu mm or more. Of the 30 chil- 
dren with a significantly elevated 
WBC count, 16 were between 6 and 24 
months of age and had temperatures 
of 38.9 °C or higher. Eight of these 16 
children had cultures of blood, all of 
which were negative. One 17-month- 
old child with a WBC count of 9,800/cu 
mm had a culture of blood positive for 
Streptococcus pneumoniae. Ninety- 
four patients had a urinalysis per- 
formed, although none had clinical 
evidence of urinary-tract disease. 
Ninety-one of the urinalyses were 
normal. Two urinalyses showed sig- 
nificant pyuria (= 15 WBCs per high- 
power field) and one urinalysis 
showed significant bacteriuria; how- 
ever, all three of the abnormal urinal- 
yses were normal when repeated with- 
in several days. 

Skull roentgenograms were ob- 
tained for 20 patients and were 
normal in all cases. An EEG was per- 
formed prior to discharge from hospi- 
tal in 17 patients and was normal in all 
cases. 

The cost of hospitalization and of 
the studies was as follows: hospital 
room, $370 ($132/day for an average 
of 2.8 days); lumbar puncture, $44; 
blood glucose mea’surement, $2; serum 
calcium measurement, $9; serum elec- 
trolyte measurements, $16; BUN mea- 
surement, $6; blood cell count, $13; 
urinalysis, $7; skull roentgenograms, 
$31; and EEG, $108; for a total of 
$606. 


COMMENT 


Rutter and Smales concluded that 
with the exception of a lumbar punc- 
ture in children younger than 18 
months of age, no investigations need 
to be performed in children with their 
first febrile seizure unless indicated 
by the presumed nature of the 
underlying disease.’ 

Similarly, in our review of 100 con- 
secutive children admitted with their 
first simple febrile seizure, we ob- 
served that the routine performance 
of a lumbar puncture, skull roentgeno- 
grams, EKG, and urinalysis, as well as 
the routine determination of blood 
glucose, serum calcium, serum elec- 
trolyte, and BUN levels, were singu- 
larly unrewarding. By performing 
routine complete blood cell counts on 
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98 patients, seven anemic children 
were identified who had not heen pre- 
viously recognized, none of whom 
were symptomatic, and for whom 
nothing further was done. Sixteen 
patients were also identified who 
were at risk for occult bacteremia. The 
expense of these routine investiga- 
tions was significant. 

Our evaluation of routine diagncstic 
procedures for children with a simple 
febrile seizure corroborates the find- 
ings of several investigators’:'''* who 
have previously studied this issue 
without careful differentiation of 
simple and complex febrile seizures. 
This is not surprising given the fact 
that the great majority of febrile sei- 
zures in children are simple. Few cata 
are currently available on the appro- 
priate diagnostic evaluation of a child 
with a complex febrile seizure. Furth- 
er investigation of this question is 
certainly needed. 


RECOMMENDATIONS 


Based on our review of the current 
literature and our own experience 
with simple febrile seizures, we make 
the following recommendations: 

1. A lumbar puncture should be per- 
formed on a child experiencing a sim- 
ple febrile seizure regardless of a his- 
tory of previous febrile seizures or the 
presence of a potential source of fever 
outside of the CNS, but only if (1) 
there is clinical evidence of meningi- 
tis, or (2) the child is younger than 18 
months of age, where clinical signs of 
meningitis are notoriously unreli- 
able. 

2. Blood glucose, serum calcium, 
serum electrolyte, and BUN determi- 
nations should not be routinely per- 
formed on a child experiencing a sim- 
ple febrile seizure, but reserved for 
those situations in which there is the 
suggestion of an underlying disor- 
der. 

3. Blood cell counts need not be 
routinely performed on children expe- 
riencing a simple febrile seizure, but 
reserved for those children who may 
be at high risk for occult bacteremia 
(between 6 months and 2 years of age 
with a temperature = 38.9 °C) or 
anemia. 

4. Routine urinalyses are of little 
value in children with simple febrile 


seizures and need not be obtained 
unless indicated for other reasons (eg, 
in conjunction with a urine culture to 
identify the source of a fever of un- 
known origin). 

5. Skull roentgenograms and EEGs 
are expensive procedures with very 
low yields when performed as part of 
the routine evaluation of children with 
simple febrile seizures. They should be 
used only in those situations in which 
there is the suspicion of underlying 
brain disease. 

6. Hospitalization of children with 
simple febrile seizures is indicated 
only for those in whom serious 
underlying disease is suspected. Par- 
ental anxiety is often given as an 
indication for hospitalization. We be- 
lieve that the physician should empha- 
size the innocuous nature of these 
seizures and not reinforce parental 
fears by admitting the child to the 
hospital. 
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Compliance With Salicylate Therapy 
in Adolescents With 


Juvenile Rheumatoid Arthritis 


Iris F. Litt, MD, Walter R. Cuskey, PhD 


@ We compared adolescents’ compli- 
ance with medical regimens with that of 
younger children and identified character- 
istics of noncompliant adolescents. Com- 
pliance among 82 patients with juvenile 
rheumatoid arthritis (JRA) was monitored 
using serum salicylate levels. Fifty-five 
percent of adolescents and 55% of chil- 
dren were found to have good compli- 
ance. Among adolescent patients with 
JRA, however, the*following factors were 
associated with salicylate therapy non- 
compliance: longer duration of disease 
(more than six years); earlier age at onset 
(under 9 years); later time of referral to a 
subspecialist; shorter duration of subspe- 
cialty clinic care; and fewer clinic visits. 
Knowledge of these variables will facili- 
tate development of intervention strate- 
gies tailored to meet the age-specific 
needs of this population with chronic ill- 
ness. 

(Am J Dis Child 1981:135:434-436) 


he stereotype of adolescent non- 
compliance with prescribed medi- 
cal regimens is based on limited data. 
To date, only two studies have under- 
taken to compare adolescents’ com- 
pliance with that of younger children. 
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In the first, Korsch et al found 13 of 14 
noncompliant patients to be adoles- 
cents, whereas Smith et al found 59% 
of adolescents and only 18% of chil- 
dren with neoplasms to be noncom- 
pliant with the prescribed medical 
regimen.” In both studies, the medica- 
tion was prednisone, and it is plausible 
to speculate that its adverse effect on 
the adolescents’ appearance contrib- 
uted to the observed noncompliance. 
Two other studies of compliance 
among chronically ill adolescents ex- 
plored its relationship with having the 
same physician. Meyers et al found no 
relationship between consistency of 
physicians and compliance among ad- 
olescents with cystic fibrosis.* Hein- 
zelmann, however, reported a nega- 
tive association between having the 
same physician and compliance of col- 
lege students who required penicillin 
prophylaxis for rheumatic fever.‘ He 
did find that compliance was en- 
hanced when the physician was a spe- 
cialist rather than a generalist. Other 
than these studies, little has been 
written about the determinants of 
medication compliance among adoles- 
cents with chronic illness.* Compliance 
with medication for chronic illness has 
been extensively studied in adults. 
Factors associated with their noncom- 
pliance include the duration of the 
illness, complexity of the regimen, 
lack of symptoms, and long intervals 


between clinic visits. Increasing pa- 
tient supervision,’ simplification of 
the therapeutic regimen,’ initiation of 
a behavioral modification program,’ 
and vision of social support have 
been shown to improve compliance 
among adults with chronic illness in a 
variety of studies. 

The present stud¥ was undertaken 
to (1) compare compliance with sodi- 
um salicylate medication of adoles- 
cents with juvenile rheumatoid 
arthritis (JRA) with that of younger 
children, and (2) to identify character- 
istics that may distinguish adolescent 
compliers from noncompliers. The 
objective of this approach is te under- 
stand better the factors that affect 
compliance behavior of adolescents 
with chronic illnesses, preparatory to 
designing intervention strategies. 


STUDY DESIGN 


The medical records of all 82 patients 
with JRA participating in a study of salicy- 
late hepatotoxicity in the Rheumatology 
Clinic at the Children’s Hospital at Stan- 
ford, Calif, during a 19-month period from 
January 1973 to October 1974, were 
reviewed retrospectively.” Data were ex- 
tracted concerning demographic factors, 
characteristics of the illness and of medical 
care, and the therapy, which were desig- 
nated the independent variables. The 
dependent variable, compliance, was as- 
sessed on the basis of the mean serum 
salicylate level. Patients were judged to be 
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Design of the study. 


noncompliant if their mean salicylate level 
was below 20 mg/dL and compliant if it 
was above this level. Correlations between 
the independent and dependent variables 
were based on cross-tabular analysis, with 
the x° employed as the test statistic. The 
design of the study is shown in the Fig- 
ure. ° 


RESULTS 


There were 44 patients below, and 
38 patients above, 11 years of age. 
Compliance was achieved in 55% of 
the preadolescents and in 55% of ado- 
lescents. 

The 38 adolescent patients ranged 
in age hetween 11 and 18 years, with a 
mean of 12.1 years (Table 1); 60.5% 
were girls. The average age at onset 
of arthritis was 9 years, with a range 
from 1 to 17 years. The duration of 
disease ranged from ten months to 
14.5 years, with a mean of 5.1 years. 
On the average, a three-year interval 
existed between the onset of disease 
and initial observation at the Chil- 
dren’s Hospital at Stanford Arthritis 
Clinic. As a result, the average dura- 
tion of care within this clinic was one 
year. Forty-three percent of the 
patients were categorized as having 
pauciarticular JRA, whereas 57% 
were placed in the polyarticular cate- 
gory. During the study period, 40% of 
the patients required inpatient hospi- 
talization, whereas the remainder 
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were followed up solely on an ambula- 
tory basis. The average number of 
clinic visits was 11.78 per year per 
patient. In addition to salicylates, 18% 
were prescribed other medications, 
prednisone being the most common. 
The mean serum salicylate level for 
the group was 213+ 7.8 mg/dL, 
based on a mean of 5.86 + 3.5 deter- 
minations. Fifty-five percent of ado- 
lescent patients were deemed to aave 
good compliance based on mean s=rum 
salicylate level. The demographic vari- 
ables failed to correlate with com- 
pliance. Although age failed to differ- 
entiate compliers from noncompiiers, 
all seven patients who were 16 years 
or older were compliant. 
Characteristics of the illness, partic- 


ularly those time-related varicbles, 


proved the best correlates of eom- 
pliance (Table 2). The younger the 


patient at onset of arthritis, the less 


compliant he would be as an acoles- 
cent. Associated with the age at enset 
was the duration of the disease. The 
longer the disease, the more noneom- 
pliant was the patient. Withir the 
category of low compliance, a high 
proportion (66%) of patients had deen 
afflicted with arthritis for over six 
years. Of interest was a lack of s=atis- 
tical significance in the relationship 
between activity of affected joints 
and compliance, although there were 










Table 1.—Characteristics of the 
Adolescent Study Group (n = 38) 


























12.12 + 2.01 






Age at on- 
set, yr 

Duration, yr 

Time lapsed 
to first 
appointment, yr 


Type 
Pauciarticular 


Polyarticular 
Medical care 
Hospitalization status 
Inpatient 
admission 
Ambulatory 
care alone 
Duration of 
clinical care, yr 
No. of clinic visits 
Additional therapy 
No. of additional 
medications 
0 ae 82 


One or more 


9.06 + 4.15 
5.13 + 3.69 


3.05 + 3.28 


1.06 + 1.68 
11.78 + 9.2 


fewer patients with high activity in 
the noncompliant group. 

Medical-care variables, specifically 
the time lapsed from the age at onset 
to the time of the first visit to the 
clinic, appeared to be significant fac- 
tors in compliance behavior. Nearly 
three quarters of the sample (72.7%) 
who came to the clinic within one year 
of onset of the disease were compliant 
at adolescence. However, those pa- 
tients whose initial visit to the clinic 
occurred beyond 3.5 years from diag- 
nosis were mostly noncompliant. Simi- 
larly, duration of medical care within 
the clinic was related to compliance. 
Sixty-nine percent of the patients 
under care of the clinice for less than 
one year were noncompliant with 
their prescribed drug therapy. Howev- 
er, those under clinic care for longer 
than one year exhibited higher rates 
of compliance. Duration of medical 
care was also measured by the total 
number of visits to the clinic, and the 
results support the previous findings. 
The higher rates of compliance were 
associated with a greater number of 
visits. The symptoms of the patients 
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Table 2.—Significant Differences Between Disease 
and Health Care Characteristics* 


% 


Compliant 
(n = 21) 


Age at onset, yr 
<9 


Duration of illness, yr 
<6 


Time lapsed to first clinic 
appointment, yr 
<3 


Duration of clinic care, yr 
< 1.05 


Number of clinic visits 
< 20 


% Significant 
e Noncompliant Difference 
(n = 17) (df = 1) 





“Data are for compliant and noncompliant adolescents with juvenile rheumatoid arthritis. 


at the time of the first visit, type of 
arthritis, number of hospitalizations, 
or presence of additional medication 
were not related to compliance in this 
study. 


COMMENT 


The criterion for compliance, a 
serum salicylate level of 20 mg/dL or 
greater, may be too stringent because 
of problems of bigavailability. Serum 
levels of salicylate may be lowered by 
simultaneous ingestion of meals or 
cholestyramine resin, or substances 
that raise urine pH, potentially result- 
ing in an overestimate of noncom- 
pliance. That notwithstanding, com- 
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pliance among adolescents with JRA 
was found to be no different from 
that of younger children for whom 
parents presumably supervise medica- 
tion administration. Moreover, these 
data show excellent compliance 
among older adolescents. The overall 
finding of noncompliance among 
more than one third of the population 
studied is comparable to that pre- 
viously reported in adults with chronic 
illness. 

Although a decrement in com- 
pliance with chronic medications over 
time among adult patients has been 
reported," the effect of age at onset of 
illness on compliance has not, to our 
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Arginine Deficiency Syndrome 


Its Occurrence in Carbamyl Phosphate Synthetase Deficiency 


Jeffrey J. Kline, MD; George Hug, MD; William K. Schubert, MD; Helen Berry, PhD 


è A child with carbamyl phosphate syn- 
thetase deficiency was studied. During 
attempts at dietary control, a peculiar rash 
and cessation of growth were noted con- 
comitant with a very low serum arginine 
level. A prospective study was designed 
so that the only variable would be the 
addition of 400 mg of arginine to his diet. 
During the two-week period without argi- 
nine, the rash and ‘growth failure recurred 
and paralleled a drop in the serum argi- 
nine level from 0.048 to 0.034 mmole/mL. 
Then, with the addition of arginine, his 
rash dramatically cleared and he resumed 
normal growth. Later, it became neces- 
sary to raise his arginine intake to 800 
mg/day to maintain continued growth. 
These data support the concept that 
arginine becomes an “essential” amino 
acid in persons with urea cycle defects, 
Which may partially explain the extremely 
variable clinical manifestations and 
courses seen in these patients. 

(Am J Dis Child 1981;135:437-442) 


; peban of the Krebs-Henseleit 
urea cycle are a well-known 
cause of congenital hyperammonemia. 
Persons with deficiencies of each of 
the five urea cycle enzymes have been 
described'* (Fig 1). Carbamyl phos- 
phate synthetase (CPS) is the first 
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enzyme in urea formation, and it 
forms carbamy! phosphate from am- 
monia, carbon dioxide, and adenosine 
triphosphate. Seven patients with 
probable CPS deficiency have been 
described in the literature.** Pat-ents 
with CPS deficiency can have vomit- 
ing, shock, Reye’s syndrome, protein 
intolerance, alkalosis, or develop- 
mental retardation. However, the clin- 
ical spectrum is quite variable, even 
among patients with comparable lev- 
els of enzyme. We previously de- 
scribed’ a baby with documented CPS 
deficiency in whom a characteristic 
rash and growth failure developed, 
despite an adequate intake of calories, 
vitamins, and protein. The suspicion 
arose that this might be due to a 
specific amino acid deficit and, in 
retrospect, an arginine deficiency was 
suspected. Arginine is one of the sub- 
strates of the urea cycle, and is also 
known to be an essential component 
of many enzymes and body proteins. 
We designed a prospective stucy to 
test the hypothesis that arginine 
might be an “essential” amino acid in 
patients with CPS deficiency. 


REPORT OF A CASE 


The patient was born on Sept 26, 1974, to 
a gravida 1, para 1 woman after a normal 
pregnancy and delivery. Birth weight was 
3,300 g. Family history, pregnancy and 
delivery were normal. During the first 
three months of life, the child was thought 


to be reasonably normal by both his mother 
and by his pediatrician, who had seen the 
child during well-baby visits. He smiled at 
2 months of age, and seemed to respond 
appropriately up to that time. However, at 
3 months of age, he was admitted to a 
hospital in Wisconsin with a three-day 
history of irritability and lethargy. At the 
time of admission, he was dehydrated and 
had tonic clonic seizures, and was given 
fluids, anticonvulsants? and antibiotics for 
suspected sepsis. The patient was trans- 
ferred to the Marshfield Clinic in Wiscon- 
sin because of failure to respond to thera- 
py. Results of studies at that time included 
an SGOT level of 100 IU, BUN level of 5 
mg/dL, blood ammonia level of 200 pg/dL, 
and an abnormal EEG that showed spike 
waves. The child was treated with a series 
of exchange transfusions, with his blood 
ammonia level ranging from 500 pg/dL 
before exchange to 155 g/dL immediately 
after. Because of the consistent return of 
the blood ammonia to high levels, an urea- 
cycle enzyme deficit was suspected. The 
child was placed on a diet that provided 1 g 
of protein per kilogram per day, where- 
upon his blood ammonia level stabilized in 
the range of 300 to 400 ng/dL. The patient 
was transferred to Cincinnati Children’s 
Hospital for further evaluation. 

At the time of transfer, the child was 
noted to be irritable, with periods of prob- 
able seizure activity. The child was spastic, 
and maintained an opisthotonic body posi- 
tion. His ability to see was questioned. An 
EEG showed symmetrical slow-wave activ- 
ity without evidence of focal spikes. Blood 
ammonia level ranged from 354 to 600 
ug/dL (normal, <85 pg/dL), prothrombin 
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Fig 1.—Biochemical pathway of urea 
cycle. CPS indicates carbamy! phosphate 
synthetase; OTC, ornithine transcarbamyl- 
ase; ASA, arginosuccinic acid; ASase, 
argininosuccinase; and Aase, arginase. 


time was 13.3 s (12.2 s, control), BUN level 
was 5 mg/dL, serum albumin level 4.4 
g/dL, bilirubin level 0.3 mg/dL, total pro- 
tein level 5.9 g/dL, glucose level 82 mg/dL, 
SGPT level 74 IU, SGOT level 160 IU, uric 
acid level 3.3 mg/dL, serum zinc level 0.08 
ug/mL (normal), and copper level 1.24 ug/ 
mL (normal). Levels of serum amino acids 
are given in Table 1. A liver biopsy was 
performed. The liver tissue was normal by 
both light and electron microscopy. Urine 
organic acid levels were normal. 

Assay of liver urea cycle enzymes was 
performed" and showed the following val- 
ues: CPS, 0.2 nmole of citrulline per minute 
per milligram of pretein, which is less than 
5% of normal (normal, 11.54 + 4.24 nmole/ 
min/mg of protein); argininosuccinase, 
20.5 nmole of urea per minute per milli- 
gram of protein (normal, 15.77 + 4.68 
nmole/min/mg of protein); ornithine 
transcarbamylase, 267.4 nmole of citrulline 
per minute per milligram of protein (nor- 
mal, 307.49 + 94.15 nmole/min/mg of pro- 
tein); arginase, 800.5 nmole of urea per 
minute per milligram of protein (normal, 
713.17 + 258.0 nmole/min/mg of protein). 
Liver glycogen content was 2.47%. A series 
of low-protein diets was attempted. While 
receiving an essential amino acid diet (2 
g/kg/day), a rash first developed. After 
changing to a diet with an equivalent 
amount of protein as milk protein, the rash 
disappeared and he resumed normal 
weight gain. We then entered into the 
present study, with the full, informed con- 
sent of the parents. 


MATERIALS AND METHODS 


The child was first observed during a 
14-day baseline period of steady growth. 
During this period, he was on a diet that 
contained 2 g of protein per kilogram per 
day as whole milk, 50 g of added carbohy- 
drate as corn syrup, 500 mg of supplemen- 
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Normal Child With Arginine Deficiency, Day of Clinical Trial 
, Fasting (mmole/mL) 
Children, —_— qVF 
mmole/mL 3 21 22 30 31 32 34 






Alanine 0.348 1.300 0.960 0.702 0882 0.706 0.824 0.634 











Arginine 0.075 0.048 0.044 0.034 0.030 0.036 0.042 0.038 
Aspartic acid 0.013 0.064 0.024 0.018 0.012 0.024 0.040 0.018 
Citrulline 0.038 0.028 0.010 0.016 0.016 0.012 0.022 0.016 



















Cysteine 0.047 am 
Glutamic acid 0.051 0.364 0.158 









0.148 0.160 0.166 0.230 0.150 






Glutamine 0.580 1.868 1.336 0.964 1246 1.140 1.298 1.196 
Glycine 0.240 0.552 0.422 0.350 0400 0.320 0.480 0.326 
Histidine 0.084 0.076 0.076 0.052 0.078 0.064 0.054 0.064 









Hydroxyproline $ ‘a's 
Isoleucine 0.067 0.064 0.052 0.054 0.102 0.060 





0.066 0.086 

























Leucine 0.170 0.096 0.126 0.120 0.210 0.138 0.140 0.192 
Lysine 0.165 0.220 0.520 0.524 0658 0.444 0.420 0.404 
Methionine 0.025 0.012 0.014 0.012 0.024 0.012 0.020 0.024 
Ornithine 0.058 0.084 0.048 0.040 0.040 0.028 0.034 0.042 
Phenylalanine 0.057 0.060 0.044 0.038 0.056 0.050 0.052 0.056 
Serine 0.129 0.072 0.170 0.150 0.174 0.148 0.252 0.162 — 
Threonine 0.135 0.072 0.158 0.110 0194 0.106 0.196 0.140 
Tryptophan 0.055 0.044 0.032 0.080 0.052 0.022 0.018 0.064 
Tyrosine 0.055 0.040 0.044 0.036 0.070 0.048 0.048 0.044 
Valine 0.220 0.176 0.362 0.380 0486 0.310 0.360 0.356 











Table 2.—Diet Composition 


L-Amino Acid 
Milk Protein L-Amino Acid e Diet With 
Diet, Diet, Arginine, 
Days 1-14 Days 15-28 Days 29-42 
Amino acids, mg/day 
Histidine 240 520 520 
Isoleucine 636 1,320 1,320 
Leucine 1,068 2,640 2,640 
Lysine 771 2,020 2,020 
Methionine 261 480 480 
Phenylalanine 519 1,190 1,190 
Threonine 456 1,180 1,180 
Tryptophan 150 320 320 
Valine 684 1,160 1,160 
Cysteine 96 500 500 
Alanine 225 
Aspartic acid 493 
Glutamic acid 2,040 
Glycine 33 
Proline 750 
Serine 480 
Tyrosine 537 oe Rii 
Arginine 387 Ka 400 
Supplemental tryptophan 500 


Fat-safflower oil, mL/day 
Carbohydrate-dextrose, g/day 
Total calories, kcal/day 


Zinc chloride, mg/day 
Mineral mixture,* g/day 
Multiple vitamin solution, mL/day 





“Essentially our normal hyperalimentation solution, containing sodium, potassium, chloride, 
calcium, phosphorus, magnesium, zinc, and copper, given orally. 
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Weight, kg 


Protein as Milk Only, 2 g/kg/day 


Arginine, mmole/mL 048 


Ammonia, g/dl 431 


BUN, mg/dL 5 
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Fig 2.—Weight curve during control period while receiving milk protein, essential L-amino 
acid diet, arginine-supplemented L-amino acid diet, and relationship of each diet to rash. 


tal tryptophan, 35 g of safflower oil to 
supply essential fatty acids, and a mineral 
mixture. Daily weights were recorded. On 
days 14 to 28, the protein component of the 
diet was changed to 2 g of protein per 
kilogram per day as L-essential amino 
acids. This was supplied as a mixture of 
approxfmately four times the daily re- 
quirement of each of the eight essential 
amino acids,’ with additional cysteine and 
histidine (Table 2). The remainder of the 
diet consisted of 30 mL of safflower oil, 75 
g of dextrose, 2 mL of a multiple vitamin 
solution, and 3.0 g of the mineral mixture 
for each 24-hour period. On days 29 to 44, 
the child was fed exactly the same diet as 
on days 14 to 28, with the addition of 400 
mg of L-arginine. All feedings from days 1 
to 44 were given in equal aliquots via 
nasogastric tube to ensure consistency of 
intake. 

Levels of blood ammonia, serum amino 
acids, glucose, and BUN were determined 
serially on samples drawn 15 minutes 
before the noon feeding. Blood for ammo- 
nia determination was immediately placed 
in a citrated vacuum tube, frozen, and 
analyzed within two hours by the microdif- 
fusion method of Hirahara.'*’ Serum amino 
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acids were determined on an amino acid 
analyzer by one of us." 

Skin biopsies were performed on days 28 
and 36 with a punch biopsy performed 
after routine aseptic scrub with pevidone- 
iodine (Betadine). Both biopsy specimens 
were from the right thigh. The tw> biopsy 
sites were within 1 cm of each otker. 


RESULTS 
Growth 


The baby maintained adequate 
growth during the initial 14-day peri- 
od while receiving 2 g/kg/day of 
whole milk protein. For the seven-day 
period (days 14 to 20) while cn the 2 
g/kg/d L-amino acid diet, he contin- 
ued to gain weight adequately. How- 
ever, on approximately day 23, while 
still receiving the amino acid mixture 
without arginine, a cessation of 
growth was noted. For the next seven 
days his weight remained essentially 
unchanged. Then, almost =imulta- 
neously with the addition of the 400 
mg of arginine to the diet, he returned 
to his normal weight curve (Fig 2). 


Rash 


On day 18 of this period (day 6 of 
amino acid diet without arginine) the 
rash was noted. It began in the ingui- 
nal folds first as a thin, whitish, exu- 
dative layer that covered an erythem- 
atous base. Over the next several days 
it spread to include the diaper area, 
penis, thigh, antecubital areas, and 
mouth. It seemed to predominate in 
areas of friction, and the skin seemed 
to break down easily in those areas. 
The rash became worse until day 28, 
when, on addition of the arginine to 
the diet, the rash dramatically sub- 
sided. Within three days, the rash had 
almost totally disappeared, ex- 
cept for residual hypopigmentation 
changes thought to be consistent with 
healing (Fig 3 and 4). 

Biopsy specimens of the skin of the 
right thigh were taken on days 28 and 
36. The specimen from day 28 was 
reported as displaying “mild to mod- 
erate acanthosis which was not asso- 
ciated with hyperkeratosis or alterna- 
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Fig 4.—Inguinal dermatitis before (left) and 
five days after (right) supplementation of 
diet with arginine. 


Am J Dis Child—Vol 135, May 1981 


Fig 3.—Perioral dermatitis before 
(left) and five days after (right) 
supplementation of diet with 
arginine. 
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» tion of the basal layer.” The dermis 
showed a “mild erythema character- 
ized by ectasia of the capillaries and 
lymphatics and a diffuse mild perivas- 
cular round cell infiltrate.” The skin 
biopsy specimen from day 36 had 
returned to normal except for “mild 
vascular ectasia.” 


Blood Studies 


The arginine level was 0.048 
mmole/mL (mean normal, 0.075 
mmole/mL) on day 3. While receiving 
the arginine-deficient diet, his argi- 
nine level dropped to 0.044 mmole/mL 
on day 21, and to 0.030 mmole/mL on 
day 30 when the rash was most evi- 
dent. Immediately on addition of 
arginine to the diet, the serum argi- 
nine level rose to 0.036 mmole/mL on 
day 31 and to 0.042 mmole/mL on day 
32. On day 34, a level of 0.038 mmole/ 
mL was recorded. Serum ornithine 
level was continuously low, and was 
lowest (0.028 mmole/mL) just after 
arginine was added to the diet (day 
31). At this point, it was about one 
third of the baseline ornithine level 
recorded during the period of active 
growth (day 3). Plasma citrulline lev- 
els were very low throughout the 
study, which is consistent with the 
patient’s defect. Levels of alanine, 
glutamic acid, and lysine were approx- 
imately three times normal thoughout 
the study. The glutamic acid level was 
probably high because of the high 
ammonia level, but the exact mecha- 
nism of the high lysine level is not 
known Several other amino acid lev- 
els fluctuated during the course of our 
trial for reasons not apparent to us. 
Serum BUN level fluctuated between 
4.0 and 7.4 mg/dL. Serum ammonia 
level did not change dramatically dur- 
ing our study, but there was a trend 
toward higher serum ammonia levels 
during the period when the child was 
not receiving arginine. 

It was interesting to note that after 
the study period was completed, the 
arginine level again fell to 0.030 
mmole/mL, and it became necessary 
to raise the daily intake of arginine to 
800 mg/day. We believe this was due 
to the body’s greater demand for 
arginine in an actively growing baby, 
and that he actually had depleted his 
available arginine stores. 
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COMMENT 
-~ 

Arginine is an amino acid that is 
important in many body proteiņps. It is 
essential in sperm, multiple enzymes, 
and the histone and protamine group 
of proteins that are an integral part of 
the nucleic acids. Arginine is essential 
in these biological systems, but is not 
an essential amino acid in humans 
because it can be synthesized in the 
normal functioning of the urea eycle. 
An arginine-deficiency state has been 
well studied in rats,’ and there have 
been sporadic reports of probable 
arginine deficiency studies in hu- 
mans. Johnson et al'® and Heird et al" 
both noted a protein-enhancing effect 
and an ammonia-lowering effect of 
arginine in infants receiving hyperali- 
mentation. A patient with citrulli- 
nemia'* was described who had a sim- 
ilar episode of dermatitis and arginine 
deficiency, but numerous manipula- 
tions of various amino acids made the 
relationship to arginine deficiency 
uncertain. Our patient had only one 
variable manipulated, which was the 
addition of arginine to our feeding 
regimen. 

It has been believed by workers in 
the field of infant protein metabolism 
that impaired weight gain is probably 
the most sensitive indicator of amino 
acid deficiency.” In studying histidine 
requirements in infants, Snyderman 
et al? noted impaired weight gain 
when the babies received less-than- 
adequate levels of histidine. The 
babies’ growth ceased, and curiously, a 
rash developed. Biopsy specimens of 
skin in these babies showed “focal 
parakeratosis with acanthosis and 
edema.” Histidine has also been con- 
sidered by others to be an essential 
amino acid.” As far as we can deter- 
mine, no other specific amino acid 
deficiency causes skin manifesta- 
tions. 

An important question is why there 
is so much variation in the appearance 
and clinical course of patients with 
CPS deficiency. They range from a 
baby who came shortly after birth and 
died at less than 3 days of age,’ to a 
child presently 13 years of age.’ Many 
answers have been postulated. The 
most immediate thought would be to 
relate the clinical outcome to serum 


ammonia levels. However, many of 
these patients are very sick infants, 
with only mildly elevated or even 
normal ammonia levels.’ The am- 
monia theory has been the rationale 
for most treatment modalities, includ- 
ing protein restriction, peritoneal 
dialysis, and keto acid supplementa- 
tion.*:'* Hommes et al’ suggested that 
there might actually be a decrease in 
CPS activity in the brain that would 
directly affect the neurological status 
of the child. Differential brain CPS 
levels could explain some of this clini- 
cal variation. There may be different 
mutations that control the enzyme 
locus, which results in differing levels 
of functioning enzyme. This certainly 
warrants consideration. However, a 
poor correlation between relative en- 
zyme activity of the liver and brain 
has often been noted, and it seems to 
be a poor indicator of outcome.**7 
The enzyme assay is difficult and 
methodological differences may play a 
larger role than we now realize.” 
Arginine deficiency may well be a 
partial answer to this issue. The case 
reported by Hommes et al’ did have a 
low level of arginine. Most other 
reported cases do not specifically men- 
tion arginine levels, or they were 
thought to be normal. More data are 
available on hyperornithinemia, al- 
though it represents a different 
defect. Shih et al described a child 
with a low arginine level who was 
severely delayed developmentally. In 
contrast, two of the cases reported by 
Gatfield et al had low levels of argi- 
nine and were minimally affected. 
Interestingly, a patient described 
with another urea cycle defect, 
citrullinemia, manifested a syndrome 


similar to that seen in our patient. _ 


This child was being treated with a- 
keto analogues and had a poorly 
defined rash, but unfortunately no 
mention was made of ammonia levels 
or growth during this period. It also 
was difficult to ascertain whether the 
rash was arginine related, because the 
investigator simultanously added his- 
tidine and lysine to the formula. His- 
tidine deficiency has been noted*’ to 
cause a dermatitis and could have 
explained the symptoms. In one 
patient with ornithine transcarbamy- 
lase deficiency, Snyderman et al 
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were able to control ammonia levels 
and maintain growth by administra- 
tion of amino acids supplemented 
with arginine. Its use was based on 
finding low serum arginine levels at 
36 hours of age. We also were able to 
control ammonia levels and to produce 
a good growth rate with an arginine- 
supplemented diet after the end of our 
study. In our patient, a serum level of 
0.035 to 0.038 mmole/mL seemed to be 
critical for maintenance of growth 
and minimization of the hyperam- 
monemia. This suggests that 0.038 
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mmole/mL may be the minimum level 
of serumearginine necessary for 
growth in these patients, and this 
merits further study. Walser et al” 
have added further data to support 
the theory that arginine becomes an 
essential amino acid in a separate 
report on their patient with citrulline- 
mia. They found, in a superb study, 
that virtually all of the urea formed in 
their patient was derived from di- 
etary arginine, as the urea excretion 
and the arginine intake were linearly 
related. Our data support these find- 
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ings. Theoretically, deficiencies of 
other uréa cycle enzymes could reduce 
arginine synthesis enough to create a 
dietary deficiency. We suggest the 
monitoring of serum arginine levels 
and dietary supplementation with this 
amino acid when appropriate in all 
patients with urea cycle defects. 
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Incorrect Sex Ratio.—In the article titled “Home Screening for Urinary Tract 
Infections in Infants,” published in the February JOURNAL (1981;135:122-125), the 
sentence that begins the section “Overall Results of Home Screening” (p 124) should 
have read as follows: “Six infants (3%) with UTI were identified; four were girls and two 


boys.” 
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Medroxyprogesterone Therapy for Sexual 


Precocity in Girls 


Peter A. Lee, MD, PhD 


è An evaluation of 13 girls who had 
been treated intramuscularly with me- 
droxyprogesterone acetate for sexual pre- 
cocity showed that this drug has no effect 
on growth, skeletal maturation, or adult 
height. During treatment (mean duration, 
3.6 years), menstruation was suppressed 
and breast size initially regressed, but 
breast development and pubic hair devel- 
opment progressed during long-term ther- 
apy. The extent of delay in resumption of 
menses after cessation of therapy was 
related both to duration of treatment and 
dosage of the drug. 

(Am J Dis Child 1981;135:443-445) 


T o gate, no ideal drug for the treat- 
ment of central idiopathic sexual 
precocity has been found. Theoreti- 
cally, an agent that would suppress 
gonadotropin levels and thereby sup- 
press gonadal secretion could be used 
in the treatment of sexual precocity. 
Agents that are generally most effec- 
tive for the suppression of gonadotro- 
pins are androgens or estrogens. How- 
ever, their innate properties make 
them inappropriate for the treatment 
of sexual precocity. 

Because the 6-methy! analog of 17a- 
hydroxyprogesterone, medroxypro- 
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gesterone acetate (Provera), caused 
suppression of gonadotropins and did 
not have estrogenic or androgenic 
effects, this drug was tried in children 
with sexual precocity during the 
1960s.'° Although it was recognized 
early that the long-acting form of this 
drug given intramuscularly was con- 
siderably more effective in supores- 
sion of menstruation and breast devel- 
opment than the oral form, it was 
never well demonstrated that this 
drug suppressed gonadotropin levels 
in all patients treated.*° Treatment of 
girls resulted in cessation of men- 
struation,'’* regression of breast 
size,'' and reduced estrogen effect on 
vaginal smear.** Generally, the early 
studies failed to suggest any supopres- 
sive effect on sexual hair, growth, or 
bone-age advance.’ Therefore, be- 
cause of the laek of evidence of bene- 
ficial effects plus reports suggesting 
untoward effects of this drug, includ- 
ing secondary adrenal suppression,"* 
evidence of corticoid excess,’ and even 
chromosomal damage,” the use of 
medroxyprogesterone for this condi- 
tion was largely discontinued. Subse- 
quently, there have been no long-term 
evaluations of the effect of this drug 
on adult height and gonadal function. 
This article reports an assessment of 
female patients who were treated 
with medroxyprogesterone for sexual 
precocity. 


SUBJECTS AND METHODS 


Idiopathic sexual precocity is diagnosed 
when the onset of sexual development 
occurs before age 8 and no cause is demon- 
strable. Female patients with a history of 
idiopathic sexual precocity and medroxy- 
progesterone treatment were contacted by 
telephone or mail. Follow-up information 
was obtained by outpatient clinic visits, 
telephone interviews mailed question- 
naires, and review of medical records. 
Female patients who had not been treated 
for sexual precocity were similarly as- 
sessed, although this group cannot be con- 
sidered a control group since they had less 
severe cases and were older. 

Information collected from the medical 
records included the dosage prescribed, the 
chronological age at the onset of puberty, 
and chronological age, height, and stage of 
sexual development at the beginning and 
termination of treatment. Tanner staging 
of sexual development was assigned from 
photographs and descriptions of breasts 
and pubic hair in the medical record." 
Roentgenograms were reread to determine 
skeletal ages at the onset and termination 
of therapy. It was also noted whether 
menarche occurred before treatment. Fol- 
low-up information included adult height 
of the patient, if yet attained, and of both 
parents, the duration of time between the 
cessation of treatment and onset or 
resumption of menses, history of fertility, 
and any gynecologic or general medical 
problems. 

These data were used to calculate dura- 
tion of therapy, change in skeletal age and 
height during therapy, and predicted adult 
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height at the onset and termination of 
therapy.’ Height predictions were made 
by means of the Bayley-Pinneau method 
since it has been shown to be more reliable 
than the Roche-Wainer-Thissen or Tanner 
Whitehouse-2 methods for patients with 
sexual precocity.'* Adjusted midparental 
heights for females were calculated by 
subtracting 13.0 cm from the height of the 
father, this being the difference between 
the mean height of adult men and women. 
The paired ¢ test and correlation coeffi- 
cients were used for analysis of the treated 
patients. Because the untreated patients 
cannot be considered a control group, no 
statistical comparisons were made be- 
tween the treated and untreated groups. 
Data from untreated patients were ana- 
lyzed from the first and last clinic visit 
during pubertal growth and development 
and from follow-up contact for compari- 
son. 

Patients were treated with intramuscu- 
lar medroxyprogesterone acetate (Depo- 
Provera), given every two weeks. The usual 
dose was 200 mg, although a few received 
150 or 250 mg. Consequently, the larger 
patients received a smaller per-kilogram 
dosage than smaller patients. Dosage per 
kilogram ranged from 4.0 to 15.5 mg/kg 
(mean + SD, 8.8 + 3.9). 


RESULTS 


The data accumulated from this 
study are listed in Tables 1 and 2 for 
the 13 treated and 15 untreated 
patients for whom complete informa- 
tion was available. Other patients had 
not yet achieved final adult height, 
did not have a skeletal-age roentgeno- 
gram at the termination of therapy, 
did not provide information on paren- 
tal heights, or were not available for 
follow-up assessment. 

The growth and height data fail to 
suggest a statistically significant ef- 
fect of medroxyprogesterone on adult 
height since (1) height-age advance 
during therapy was not different 
from skeletal-age advance (Table 1); 
(2) predicted adult height, according 
to Bayley-Pinneau tables,” was not 
greater at the termination of therapy 
compared with the onset; (3) the 
actual adult height of treated patients 
was not statistically significantly 
greater than predicted height at the 
onset of therapy; and (4) as expected 
in the untreated situation, adult 
height of patients was significantly 
less than adjusted midparental height 
(P < .01) (Table 2). These height data 
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Table 1.—Effect of Medroxyprogesterone Acetate on Chronologic Age (CA), Bone 
Age (BA), and Height Age (HA) of Girls With Constitutional Sexual Precocity 


Treated 


Mean + SD 


Onset of puberty 
CA 


Beginning of observation 
or treatment period 
CA 5.1 + 2.7 


BA 9.1+ 2.7 
HA 6.5 + 2.7 


End of observation or 
treatment period 
CA 8.7 + 1.7 


BA 13.5 + 1.5 
HA 10.7: + 19 
Change during interval 
CA 3.6 + 2.9 
BA 44+ 28 
HA 4.2 + 3.2 


Delay of menses after 
end of period 
CA 12+13 


Follow-up 
CA 18.8 + 2.8 





Untreated 
O 


Range Mean + SD Range 


1.4-9.3 7D) 1.1 
5.5-14.0 he te 4 
2.5-10.6 79+ 15 


7.3-13.2 
11.5-18.0 
1.0-5.5 


3.5-10.3 9.9 +18 
10.5-15.5 13.8 + 2.0 
5.8-13.9 TAs 2:0 


1.0-5.5 
1.5-9.0 
1.4-6.4 


29 + 1.5 
3.7 + 22 
3.2 + 1.3 


0.8-8.5 
1.0-9.0 
0.1-8.6 


0.1-4.9 


13-25 17.9 + 3.7 


Table 2.—Effect of Medroxyprogesterone Acetate on Predicted, Actual, and Parental 
Adult Heights of Girls With Constitutional Sexual Precocity 


Treated 


Height, cm 


Unjreated 


SE eee 


Mean + SD 


Predicted adult height 
Onset of treatment 
or observation 


End of treatment 
or observation 


Actual adult height 
Midparental height 


Adjusted midparental 
height 


153.2 + 10.9 


153.0 + 10.7 
155.6 + 10.1 
170.5 + 5.9 


were calculated on the total of 13 
patients for whom adult height and 
parental heights were available; anal- 
ysis of subgroups (for example, the 
seven in whom treatment was begun 
before a skeletal age of 10 years) 
indicated the same results. Similar 
results were found for the subgroup 
treated with a dosage of more than 10 
mg/kg. 

All patients who had experienced 
menarche before the onset of treat- 
ment had a cessation of menstruation 
during treatment, and no girl experi- 
enced menarche while being treated. 
Actual regression of breast develop- 
ment at the end of treatment com- 


142.7-176.7 


Range Mean + SD Range 


156.3 + 12.5 131.8-176.3 


131.6-172.2 
142.2-172.0 
162.6-180.4 


156.1-173.9 


155.4 + 9.9 
155.3 + 9.6 
170.8 + 5.8 


164.3 + 5.8 


138.7-171.2 
137.8-171.5 
163.8-186.7 


° 
157.3-180.2 





pared with the onset was demon- 
strated in only one of 13 patients, 
while the majority of patients actually 
had some progression of breast devel- 
opment. Mean breast stages at onset 
and termination of treatment were 
3.2 + 1.1 and 3.8 + 1.1, respectively. 
Among all patients, pubic hair pro- 
gressed; mean pubic hair stages at 
beginning and end of treatment were 
2.2 + 14 and 4.1 + 0.9, respectively. 
The effect of medroxyprogesterone 
on relative weight for height was also 
evaluated. Because standards are not 
available for appropriate weight for 
height for individuals with precocious 
sexual development, standards corre- 
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lating weight for height were used 
with the realization that these are in 
part based on norms for prepubertal 
individuals. Using this method, the 
mean and SD of weight for height 
before treatment was +0.7 + 1.2 and 


at the end of treatment was 
+0.9+ 1.0, with no significant 
change. 


Statistically, the longer the dura- 
tion of treatment, the greater the 
interval from cessation of therapy to 
the resumption or onset of menses 
(r = 492; P< .05; x = 2.04 + 1.17y). 
There was considerable variation, 
however; one patient who was treated 
for more than seven years resumed 
menses in three months, while anoth- 
er treated for 1.3 years was amen- 
orrheic. The dosage (milligrams per 
kilogram per two weeks) for 1.5 years 
after treatment vs the interval until 
menstruation for the 13 subjects was 
also significant at the .005 level 
(r = .732; x = 6.2 + 2.3y). The dosage 
correlated most strongly with the 
delay of menarche in six patients 
because the youngest of these had the 
greatest interval and the greatest 
dosage. After resumption or onset of 
menses after treatment, five patients 
had irregular ‘menses for periods 
ranging from six to 18 months. Two of 
these had excessive menstrual bleed- 
ing; however, all but one has men- 
struated regularly since. Two patients 
are more than 20 years old; both are 
married. One has been pregnant 
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twice, both pregnancies terminating 
prematurely because of.¢ervical in-, 
competence. 


COMMENT '! 


This follow-up evaluation of 13 girls 
treated with medroxyprogesterone 
for sexual precocity indicates thet the 
only effect of this drug is the inhibi- 
tion of menses. No substantial benefi- 
cial effect on adult stature was found 
because the drug did not affect sxele- 
tal maturation. The data presented 
extend those suggested by earlier 
reports? of continued growta at 
increased rates, continued rapid ad- 
vancement of skeletal age, and pro- 
gression of sexual hair, although 
dosages were adequate to stop men- 
struation. This study does not inë- cate 
to what extent the drug contributed to 
the apparent delay of menarche. 
Patients treated the longest were 
treated at a much earlier age, and 
therefore the correlation of duration 
of therapy with delay in onset of 
menses could be due to the physiclogic 
maturation of the child as well as to 
the therapy. 

Previous studies also indicate that 
some but not all patients had regres- 
sion of breast development and 
estrogen effect on vaginal smear.’ 
Our evaluation indicated that breast 
development actually advanced rather 
than regressed with long-term treat- 
ment. In many instances, initial inhi- 
bition occurred but breast growtk sub- 
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X Predicting Acute vs-Chronic Childhood 


Idiopathic Thrombocytopenic Purpura 


Russell H. Tomar, MD, Marie J. Stuart, MB, BS 


è We studied 12 children with idiopath- 
ic thrombocytopenic purpura (ITP) to 
determine if selected immune measure- 
ments could prospectively distinguish 
chronic ITP from acute ITP. Immunologic 
assessment included immunoglobulin 
levels, T- and B-cell enumeration, in vitro 
lymphocyte stimulation by phytohemag- 
glutinin, and a screen for autoantibodies. 
The most consistent difference observed 
was that unstimulated lymphocytes in 
chronic ITP had an increased basal! rate of 
thymidine incorporation. The same as- 
Says were performed on eight other chil- 
dren in whom the diagnosis of chronic ITP 
already had been established. A similar 
abnormality was found in this group. 
Study of lymphocyte proliferation in 
patients with ITP appears useful in pre- 
dicting the course of the disease. 

(Am J Dis Child 1981;135:446-449) 


diopathic thrombocytopenic purpu- 
ra (ITP) in chiddhood is usually an 
acute self-limited disorder character- 
ized by thrombocytopenia, increased 
platelet production, and a shortened 
platelet life span. The term “chronic 
ITP” is reserved for those children in 
whom thrombocytopenia (<100,000/ 
cu mm) persists for more than six 
months." 

Childhood chronic ITP has been 
observed to be associated with certain 
immunologic abnormalities, ie, hypo- 
gammaglobulinemia, autoantibody 
formation, and defects in cell- 
mediated immunity.?* Therefore, we 
initiated a prospective study of all 
new cases of childhood ITP to deter- 
mine if immunologic abnormalities 
were restricted to chronic ITP or were 
present in both the acute and chronic 
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forms of the disease. If present only in 
chronic ITP, evaluation of these 
assays might be valuable in predicting 
the course of a patient with ITP. 


PATIENTS AND METHODS 
Patients 


Prospective Evaluation.—Twelve children 
with ITP, aged 16 months to 14 years, seen 
at the Upstate Medical Center, Syracuse, 
NY, between 1976 and 1978, were studied 
after obtaining informed parental consent. 
The diagnosis of ITP was made as de- 
scribed previously.* No patient had a histo- 
ry of ingestion of drugs known to be 
associated with immune thrombocytope- 
nia. Other hematologic findings were 
normal. Examination of peripheral blood 
smears showed megathrombocytes and the 
absence of either microangiopathic or leu- 
koerythroblastic changes. Results of 
Coombs’ tests were negative in all 12 
patients, and findings from serologic eval- 
uations for infectious mononucleosis, cy- 
tomegalovirus, rubella, rubeola, varicella, 
and Toxoplasma showed no evidence of 
recent infection. The patients’ conditions 
were evaluated in the first week (eight of 
12 patients) or within the first month (four 
of 12 patients) of their illness. All the 
evaluations were performed when seen ini- 
tially, prior to the use of corticosteroids or 
other therapy (Table 1). 

Retrospective Survey.—In addition to the 
prospective study, a similar evaluation was 
undertaken in all eight children (3 to 15 
years of age) with chronic ITP who were 
being observed routinely at the Upstate 
Medical Center. Immunologic evaluation 
was performed prior to splenectomy. If 
corticosteroids had been used previously, 
an interval of at least four months elapsed 
between the use of steroids and the immu- 
nologic evaluation. Diagnosis of ITP in this 
group had been made in a manner similar 
to that previously described. All patients 
had had persistent thrombocytopenia for 
more than six months (Table 2). 


Procedures 


Hematologic investigations included he- 
moglobin determination and total and dif- 
ferential leukocyte and platelet counts. The 


following immunologic studies were done: 
quantitative immunoglobulins by laser 
nephelometry; T-lymphocyte enumeration 
by reacting cells prepared from a Ficoll- 
Hypaque gradient with sheep erythro- 
cytes’; the erythrocyte-antibody comple- 
ment assay for complement receptors on B 
lymphocytes by the method of Bianco et 
al“; and in vitro lymphocyte response to 
phytohemagglutinin (PHA). The PHA pro- 
liferation assay was performed by incubat- 
ing 4 x 10° cells from the interface of a 
Ficoll-Hypaque gradient in triplicate with 
three dilutions (1:50, 1:100, and 1:500 repre- 
senting 2.5, 1.25, and 0.25 ug per culture) of 
PHA in a microlymphocyte proliferation 
assay in RPMI HEPES (N-2-hydroxyethyl- 
piperazine-N-2-ethane sulfonic acid) and 
10% autologous serum; the total volume 
was 0.2 mL. Monocytes were not removed 
and the eells were washed twice with 
Hanks’ balanced salt solution prior to 
establishing cultures. Cultures were incu- 
bated at 37 °C for 48 hoûrs before 1 Ci of 
tritiated thymidine (5.0 Ci/mmole) was 
added. Cells were harvested 18 hours later 
by a multiple-sample harvester and radio- 
activity determined by scintillation count- 
ing.’ Results were expressed in two ways: 
the stimulation index (SI), ie, the ratio of 
the counts per minute in the mitogen- 
containing culture to the counts per minute 
in the culture without mitogen; and the net 
stimulation value, ie, counts per minute of 
the culture with mitogen minus counts pet 
minute of the culture without mitogen. 
Evaluation of PHA reactivity was dupli- 
cated on at least two occasions when abnor- 
mal results were obtained. The PHA con- 
centrations giving the most stimulation 
are shown in the Tables. 

Controls included 31 persons aged 3 to 50 
years without known illness. Of these, 
eight were between 3 and 12 years old. The 
SI and net counts per minute from this 
subgroup did not differ statistically from 
the entire control population, and therefore 
the values for the larger group were used. 
We looked for serum inhibitory factors by 
culturing cells from four normal control 
subjects in sera from four patients with 
chronic ITP who demonstrated a decreased 
PHA stimulation index (No. 10, 13, 18, and 
20). No inhibition was detected when com- 
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1 2 3 4 
Age, yr/sex 11/M = 3.5/F 6/M 2/F 3.57F 14/M 9/M 2.5/F 2.5/F 4.5/F 14/F 1.3/F 


x 10°/cu mm 9 2 4 5 1 10 2 39 31 5 46 10 
Course Acute Acute Acute Acute Acute Acute Acute Recurrent Chronic Chronic Chronic Chronic 
Autoantibodies 


Dysgammaglobulinemia 


Family history of autoim- 
mune disease — -- — — — _ ine + =; 


Follow-up, mo 20 25 34 31 28 29 35 32 26 39 20 8 
























































Table 2.—Retrospective Study of Eight Children With Chronic Idiopathic Thrombocytopenic 
Purpura: Clinical and Laboratory Evaluation 






Patients 
e—<—<—<—<—<—<—<—<—_————————————————————— SS 


13 14 15 16 17 18 19 
Age, yr/sex 3/F 14/M 8/F 4/M 12/M 11/M 15/F 15/M 
Onset Acute Insidious Acute Acute Acute Insidious Acute Acute 
Preceding viral infection — 


es -= + + -_ se =% 
Initial platelet count, x 10°/cu mm 20 ee! 6 8 <A 80 30 40 


Time elapsed between initial presentation and 
immunologic evaluation, mo 15 11 12 15 28 7 25 6 
Autoantibodies = = =- — — + + + 


Dysgammaglobulinemia + — — = = = Hs ip 
Family history of autoimmune disease 


+ — + — + == + — 
Follow-up, mo 55 §2 22 25 38 17 34 16 









































pared with cells %ultured in autologous 
serum. 

Antinuclear antibody determination was 
done by indirect immunofluorescence, and 
antithyroid antibodies by hemagglutina- 
tion. The VDRL and rheumatoid factor 









Table 3.—Lymphocyte Response of Individual Patierfts to 
Phytohemagglutinin (PHA) 


Counts per Minute, x10° 








f A lw standard tal PHA Stimulation 
Seer peer Oe ey ee EN Patient Diagnosis Response Background Net Index 
tory techniques, and C3, C4, and factor B Prospective Study 
by radial immunodiffusion. Normal values 1 Acute 127.6 1.32 136.3 104.0 
for the$e and the T- and B-cell enumera- 2 Acute E4.7 0.14 84.5 605.0 


tion were as previously determined in the Acute 200.8 0.84 200.0 239.0 







cKnical laboratory. Statistical analyses of 4 Acute 103.9 0.89 103.0 117.0 
the means of any two groups were done 5 Acute 261.2 2.40 216.0 115.0 
using Tukey’s w procedure.* 6 Acute €2.2 0.15 92.0 615.0 


Recurrent 1€2.1 2.10 160.0 77.0 


Follow-up examination of the 12 9 Chronic 1E2.4 3.69 158.7 44.0 
children who had a diagnosis of ITP 10 Chronic 4.0 2.00 2.0 2.0 
disclosed that five of the 12 pro- 11 Chronic 1£1.2 3.25 178.0 56.0 
gressed to recurrent or chronic disease 12 Chronic 213.9 62.78 151.1 3.0 
with thrombocytopenia persisting for - Retrospective Study 

f ree 13 Chronic €5.3 7.30 58.0 9.0 

more than six months after initial 

3 14 Chronic 181.7 1.70 110.0 66.0 
presentation (Table 1). Lymphocytes 15 Chronic 228.9 2.90 236.0 82.0 
from all five of these patients (No. 8, 16 Ohronie 790 22.00 270 20 
9, 10, 11, and 12) responded to PHA in 17 Chronic =4.0 20.00 14.0 2.0 
vitro with an SI of more than 1 SD 18 Chronic 1.2 1.70 —0.5 0.7 
below the control mean (214 + 117) 19 Chronic 1€2.9 0.95 162.0 171.0 
(Table 3). Cells from only one (patient 20 Chronic €0.0 15.00 45.0 4.0 
7) of seven children with acute ITP Control values* 1226+ 43.4 069+028 1220+434 214+ 117 
demonstrated this abnormality. Fur- *Mean + SD of 31 control individuals aged 3 to 50 years. 
Am J Dis Child—Vol 135, May 1981 447 
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> gi thermore, seven of eight patients (No. 


13 through 18 and 20) already known 
to have chronic ITP had decreased SIs 
(Table 3). Lymphocyte responses be- 
tween groups are analyzed in Table 4. 
The most striking differences were in 
the SI, particularly of both groups 
with chronic disease when each was 
compared with those with acute dis- 
ease or with control populations 


(P < .001). On further analysis, this 
difference was due to the high back- 









*Patients listed in Table 3. 


Table 4.—Statistical Analyses of Lymphocyte Responses Between Groups 


Optimal 
Response to Stimulation 
Groups Compared Phytohemagglutinin Background Net Index 
Prospective study 
Acute (patients 1-7) vs 
chronic (patients 
8-12)* NS P < .01 NS P< .001 
Acute (patients 1-7) vs 
control NS NS NS NS 
Chronic (patients 8-12) 
vs control NS P< .01 NS P < .001 
Retrospective study 
Chronic (patients 12-19) 
vs control NS P < .01 NS P< .001 






ground rate seen in chronic ITP 


, patients ja .both the prospective and 


retrospective studies (P < .01). 

While we had demonstrated de- 
creased numbers of E-rosetting cells 
(T lymphocytes) in one patient (No. 
16), none of the other children with 
[TP had this abnormality. Similarly, 
no differences in the number of mon- 
onuclear cells with complement recep- 
tors (EAC cells) were observed. None 
of the patients had abnormalities in 










the levels of the complement compo- 
nents C8, C4, or factor B. While sev- 
eral children demonstrated immuno- 
globulin abnormalities (Tables 1 and 
2), these were not confined to either 
the acute or chronic ITP group (Fig- 
ure). There were no autoantibodies in 
any patient in the prospective study, 
although three of eight in the retro- 
spective investigation demonstrated 
such phenomena. One of the four chil- 
dren with chronic ITP in the prospec- 
tive study and four of eight in the 
retrospective study provided a family 
history of autoimmune disorders (Ta- 
bles 1 and 2). 


COMMENT 


In this study we have demonstrated 
that the unstimulated lymphocytes 
from children with chronic ITP have a 
significantly higher rate of thymidine 
incorporation. This higher basal level 
of DNA synthesis led to a significant 
decrease in the SI in patients with 
chronic ITP when this index was used 
as a measure of lymphocyte reactivity 





Serum immunoglobulin levels in patients with idio 
milliliter), determined by laser nephelomet 
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pathic thrombocytopenic purpura. Immunoglobulin levels (in units per 
ry, are plotted against age. Laboratory reference values are indicated by the shaded 
area. A indicates IgG; B, IgA; C, IgM in girls; D, IgM in boys; open circles, chronic ITP; and closed circles, acute ITP. 
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< 10 


Preceding viral infection 


Platelet count 


Immunoglobulins 


Immunologic abnormalities 


Platelet-associated IgG 
levels 


HLA typing 


< 20,000/cu mm 
Usually normal IgA level 


Usually absent 


Sharply elevated 


> 10 
Insidious 


20,000 to 75,000/cu 
mm 

IgA level may be 
decreased 

+ in propositus 
and immediate 
family members 

Moderately in- 
creased 

Suggested increase 
in A3;B7 or 
A26,w16 haplo- 
types 





*These features, although helpful in differentiating acute from chronic idiopathic thrombocyto- 
penic purpura (ITP), are not absolute in any given case. 


to PHA. Our findings add further 
weight to the hypothesis that chronic 
ITP is immune mediated. 

Others have noted differences be- 
tween acute and chronic [TP (Table 5). 
Children with chronic ITP often expe- 
rience a more insidious onset of bruis- 
ing and no history of antecedent viral 
infection. There is also a greater pre- 
ponderance of female patients among 
the chronic cases. The incidence of 
chronicity among children who have 
ITP when they are more than 10 years 
of age is also much greater than in the 
younger age group.’ Clancy et al’ 
found an increased incidence of 
autoantibodies in patients with 
chronic ITP. Platelet counts generally 
are lower in acute ITP.’ Differences in 
serum immunoglobulin values also 
have bten described (lower IgG and 
IgA, but higher IgM levels in chronic 
ITP). However, the overlap in serum 
immunoglobulins is such that no de- 
finitive diagnosis of chronicity or 
otherwise can be made on these assays 
alone.2 Most recently, Lightsey and 
co-workers’ have demonstrated more 
platelet-associated immunoglobulin in 
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bocytopenic purpura in childhood. J Pediatr 
1966;68:971-979. 

2. Lusher JM, Iyer R: Idiopathic thrombocy- 
topenic purpura in children. Semin Thromb 
Hemostas 1977;3:175-199. 

3. Clancy RL, Muller HK, Ward HA: Immu- 
nodeficiency and grouping with thyrogastric 
autoimmune disease in patients with chronic 
idiopathic thrombocytopenic purpura. Aust NZ J 
Med 1974;4:243-246. 

4. Stuart MJ, Tomar RH, Miller ML, et al: 
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acute ITP than in chronic ITP. While 
these features have been noted, no 
definitive test at initial presentation 
differentiates the acute disorder from 
the chronic form. 

In the current investigation, the 
children with acute ITP tende to 
have a preceding viral infection. 
Platelet counts did not help in predict- 
ing the course of the illness. Patients 
with acute or chronic ITP had lower 
serum IgG levels than normal sub- 
jects, but the difference was not sta- 
tistically significant. We could deter- 
mine no difference in serum IgA lev- 
els between either ITP group and 
normal subjects. Serum IgM levels 
tended to be higher in chronic ITP 
than in normal subjects (P < .01). 
Thus, we found a number of ITP 
patients with immunoglobulin abnor- 
malities, but none consistent enough 
to differentiate acute from chronic 
disease at presentation. 

Previously, we have reported multi- 
ple immune defects in three children 
with chronic ITP and their familes.* 
These defects included decreased se- 
rum immunoglobulin values, altered 
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autoantibodies, depressed in vitro 
lymphocyte response to PHA, de- 
creased numbers of circulating T lym- 
phocytes, and an increased incidence 
of the HLA antigens A3 and/or B7. 
From our present study, the most 
predictive of these assays appears to 
be the PHA SI, which was decreased 
in 12 of 13 children with chronic ITP. 
The abnormal SI noted was due to 
increased thymidine uptake by the 
unstimulated lymphocytes of children 
with chronic ITP. We believe this 
assay, which is within the capability 
of most laboratories, will be of use in 
predicting the course of ITP. 

It appears that acute and chronic 
ITP represent similar manifestations 
of two dissimilar pathogenic mecha- 
nisms. Acute ITP may represent an 
immune complex disease, the antigen 
being a viral or viral-altered platelet 
antigen. Antibody complexed to this 
antigen would form an immune com- 
plex and the target tissue, ie, the 
thrombocyte, would be removed by 
the reticuloendothelial system. Once 
the platelets containing the antigen 
are removed from the circulation, the 
disorder would be terminated. Chronic 
ITP seems to represent a failure of 
the immune system to suppress 
autoantibody agairfst thrombocytes. 
Thus, while acute ITP may be the 
natural consequence of a normal 
immune response, chronic ITP proba- 
bly results from an aberrant immune 
response. Our finding that the lym- 
phocytes of children with chronic ITP 
appear to maintain a higher basal 
level of DNA synthesis appears to 
support this possibility. 
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Review 


Genetic Influences in the Epilepsies 


Review of the Literature With Practical Implications 


Mark T. Jennings, MD, Thomas D. Bird, MD 


e We review hereditary influences in 
the epilepsies from the perspective of 
medical genetics. The recurrence risk for 
epilepsy in close relatives may vary from 
2% to 5% up to 50% depending on the 
etiology of the seizure disorder in the 
proband. We emphasize the identification 
of specific disorders with single-gene 
inheritance that will lead to useful conclu- 
sions regarding treatment, prognosis, and 
family counseling. Also discussed are 
chromosomal aberrations, polygenic in- 
heritance, gene-environment interactions, 
animal models of epilepsy, and the phar- 
macogenetics of anticonvulsants. 

(Am J Dis Child 1981;135:450-457) 


prier. or recurrent seizures, 
does not constitute a single dis- 
ease entity, but represents a constella- 
tion of clinical phenomena with 
numerous etiologies. The multiple 
environmental causes of epilepsy are 
well known and include trauma, anox- 
ia, stroke, infection, and metabolic 
derangements. In addition, there is 
general agreement that there are 
important genetic influences that 
may directly or indirectly lead to 
recurrent convulsions. However, the 
nature and relative magnitude of 
these hereditary factors are only par- 
tially understood. The purposes of this 
review are to demonstrate by example 
the wide range of genetic factors that 
may influence epilepsy, to emphasize 
that the degree of importance of he- 
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reditary factors will vary dramatically 
with the particular type of epilepsy 
being examined, and to present infor- 
mation from the perspective of medi- 
cal genetics that will be clinically use- 
ful in the genetic counseling of fami- 
lies with epilepsy. It is beyond the 
scope of this review to list all genetic 
disorders associated with epilepsy, 
and the reader is referred to several 
extensive catalogues for this detailed 
information.’ (Single-gene disorders 
discussed here are followed in paren- 
theses by their number in McKusick’s 
book,' so that the reader can readily 
find additional references.) 


HISTORICAL BACKGROUND 


The occasional familial occurrence 
of seizures has been known for centu- 
ries and is mentioned in the Talmud.’ 
Heberden’s Commentaries, written in 
1802, contains one of the earliest ref- 
erences to familial epilepsy in the 
English medical literature.» However, 
the clinical significance of Mendel’s 
laws of inheritance was not recog- 
nized until after the beginning of the 
20th century. Many of these early 
attempts to apply genetic principles to 
common medical diseases were over- 
simplified, confused, and inaccurate. 
Such was the case with the detailed 
study by Davenport and Weeks in 
1911 that carefully documented the 
familial occurrence of epilepsy, but 
showed a total misunderstanding of 
the biological and genetic relationship 
of epilepsy to such disorders as mental 
retardation, alcoholism, and economic 
poverty, and advocated legal mea- 
sures to eliminate the reproduction of 
persons with epilepsy. Fortunately, 
subsequent studies have shown in- 
creasing sophistication and under- 


standing of both genetic and social 
aspects of disorders of the nervous 
system. In fact, in 1912 and 1929, 
human geneticists who analyzed 
Lundborg’s data on progressive myo- 
clonic epilepsy demonstrated one of 
the first instances of autosomal reces- 
sive transmission of human disease.’ 

Over the following decades several 
investigators have analyzed popula- 
tion and family data in an attempt to 
dissect genetic from environmental 
influences in epilepsy.*-'? Harvald has 
reviewed investigations on the heredi- 
ty of epilepsy through the first half of 
the 20th century, and has presented a 
detailed study of his, own." Both the 
earlier and more recent studies are in 
general agreement that there are 
important genetic factors underlying 
epilepsy, although the methodology 
and resulting recurrence risks have 
varied. First-degree relatives of an 
“epileptic” appear to have approxi- 
mately a 2% to 5% risk for also having 
seizures. This risk decreases with 
increasing genetic distance, and in- 
creases with increasing numbers of 
affected family members. Evaluations 
of twins with epilepsy have also sug- 
gested important, although variable, 
hereditary factors in recurrent sei- 
zures. The average concordance rate 
for epilepsy in monozygotic twins is 
about 57% (range, 40% to 90%), while 
the average concordance for epilepsy 
in dizygotic twins is only about 11% 
(range, 5% to 20%). These studies of 
twins have been summarized by 
Metrakos and Metrakos™ and Tsuboi 
and Endo." 

Despite the importance of the pre- 
vious studies, they provide only rela- 
tively crude recurrence risks and little 
insight into the etiological hetero- 
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geneity of the epilepsies. Some fami- 
lies that have multiple members with 
epilepsy may represent the additive 
effect of several minor genes related 
to seizure activity (polygenic inheri- 
tance), or the combined effect of an 
inherited predisposition to epilepsy 
plus a precipitating environmental 
factor (multifactorial inheritance). 
However, lumping all patients with 
“epilepsy” into a single large group or 
into a few incompletely defined sub- 
groups will tend to dilute or even 
completely obscure major environ- 
mental or genetic factors that may be 
of prime importance. In the present 
review, we illustrate how the relative 
magnitude of the genetic factor in 
epilepsy varies with the specific type 
of epilepsy under discussion. It will 
become obvious that as we increase 
our understanding of the pathogene- 
sis of a specific form of epilepsy, we 
also increase our ability to assess the 
presence or absence and relative mag- 
nitude of genetic factors. We will 
emphasize single-gene disorders be- 
cause they are the best understood, 
and they have the highest and most 
accurately determined risks to other 
family members, 


AUTOSOMAL 
RECESSIVE DISORDERS 


The autosomal recessive disorders 
are among the best characterized in 
medicine. The genetic defect in many 
of these diseases is understood at the 
biochemical level, often involving an 
enzymé deficiency. A patient affected 
with an autosomal recessive disorder 
may result from the mating of two 
individuals who are heterozygous for a 
mutation at the same locus (carrier 
parents). The risk of such parents 
producing an offspring homozygous 
for the abnormality at this locus is one 
of four (25%). The heterozygous car- 
riers are phenotypically normal. How- 
ever, they may demonstrate an enzy- 
matic activity or other biochemical 
abnormality intermediate between 
homozygous affected individuals and 
the normal population. Some autoso- 
mal recessive disorders are much more 
common in certain geographically or 
socially isolated populations, and pa- 
rental consanguinity occurs more fre- 
quently in this group of diseases. Note 
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that so-called sporadic cases of a dis- 
ease are fully consistent with autoso- 
mal recessive inheritance. 

Phenylketonuria (PKU) (26160) is a 
classic example of a treatable inborn 
error of metabolism that produces 
both mental retardation and seizures. 
Affected infants may be detected 
prior to the development of clinical 
manifestations by means of newborn 
blood-screening programs. The diag- 
nosis of PKU may be quickly con- 
firmed, the child given a phenylala- 
nine-deficient diet, and the serious 
irreversible sequelae of the disease 
may be averted or ameliorated." Chil- 
dren born to mothers with PKU are 
heterozygotes, but are mentally re- 
tarded and occasionally have seizures. 
This is presumably the result of 
intrauterine exposure to high mater- 
nal levels of phenylalanine."* 

Pyridoxine-dependency seizures 
(26610) has been established as an 
autosomal recessive disorder. Af- 
fected individuals require unusually 
high levels of blood and tissue pyri- 
doxine. Both intrauterine and neona- 
tal seizures have been noted in this 
disorder. Rapid administration of pyr- 
idoxine hydrochloride to an affeeted 
infant will stop the seizure activity, 
and maintenance of pyridoxine thera- 
py may prevent repeated seizures and 
mental retardation.'*""* 

A large number of autosomal reces- 
sive defects in amino acid and urea 
metabolism may produce neonatal and 
infantile recurrent seizures, and the 
characteristics of these disorders are 
described by Menkes” and Stanbury 
et al.’ Leigh’s subacute necrotizing 
encephalomyelopathy (25600) may be 
associated with seizures and has been 
shown to be an autosomal recessive 
disorder.” 

There is a whole series of lipid stor- 
age disorders that may severely aifect 
the CNS, and that are inherited as 
autosomal recessive traits. Newly rec- 
ognized variants of these diseases are 
continuing to be reported. One of the 
best known is Tay-Sachs disease 
(23070), a deficiency of hexosamini- 
dase A that results in the storage of 
Guo ganglioside. The gene for this 
disorder has a high frequency in Ash- 
kenazi Jews, with about 3% of that 
population being heterozygous. The 


disorder is inexorably progressive, 
associated with increasingly severe 
seizures, and results in death by 3 
years of age. Affected infants can be 
identified by their extreme deficiency 
of hexosaminidase A, and carriers can 
be identified by intermediate levels of 
activity of this enzyme. Prenatal diag- 
nosis can be accomplished by means of 
amniocentesis, and the parents may 
have the option of selective abortion 
of affected fetuses. Thus, Tay-Sachs 
disease is the prototype of the autoso- 
mal recessive lipid storage disorders. 
There is no effective treatment for 
these diseases, although attempts at 
enzyme replacement therapy are in 
progress. Other autosomal recessive 
lipid storage disorders associated with 
seizures in which an enzyme deficien- 
cy is known and prenatal diagnosis is 
possible include Niemann-Pick dis- 
ease (25720), infantile Gaucher’s dis- 
ease (23090), metachromatic leukodys- 
trophy (25010), and Krabbe’s globoid 
cell leukodystrophy (24520).'" 

Epilepsy is not a common feature of 
the mucopolysaccharidoses, but both 
febrile seizures and major motor con- 
vulsions have been reported in some 
patients with Hurler’s (25280), Sanfil- 
ippo’s (25290), and Morquio’s (25300) 
diseases.”! š 

There are several apparently sepa- 
rate disorders that result in storage of 
a lipid that is referred to as ceroid. 
These ceroid-lipofuschinoses (20420, 
20430) include the disorders described 
by Batten, Spielmeyer, Vogt, and Kuf. 
Retinal degeneration is common and 
generalized convulsions are frequent- 
ly seen, particularly in those forms 
with an early onset. The underlying 
metabolic deficiency is unknown but 
apparently involves retinoic acid me- 


Progressive myoclonus and epilepsy 
(25480) is a heterogeneous syndrome 
with multiple causes and a confusing 
nomenclature. Although published re- 
ports of this syndrome include family 
pedigrees that are consistent with 
both recessive and dominant inheri- 
tance, autosomal recessive inheritance 
is generally the rule. The single sib- 
ship described by Unverricht in 1891 
had normal intelligence, whereas sev- 
eral of the patients from the ten fam- 
ilies described by Lundborg in 1903 
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Kr had dementia. It is therefore likely 


that at least some of the patients 
described by Lundborg suffered from 
a disorder distinct from that reported 
by Unverricht. In Finland there 
appears to be a high frequency of one 
type of progressive myoclonic epilep- 
sy.” The disorder reported by Lafora 
and Glueck in 1911 has an autosomal 
recessive inheritance and is associated 
with progressive myoclonus, epilepsy, 
and intellectual deterioration. This 
disease is distinguished by typical 
neuronal cytoplasmic inclusions that 
may also be found in other tissues, 
including liver and muscle. Although 
this disease seems to represent abnor- 
mal accumulation of a glycogen, a 
more specific metabolic defect re- 
mains undetermined.**:”" 

Ramsay Hunt described several dif- 
ferent neurological entities, thereby 
producing confusion whenever his 
name is attached to a syndrome. His 
patients with dyssynergia cerebellaris 
progressiva represented a heteroge- 
neous group. One form of this condi- 
tion may be inherited as autosomal 
recessive, and the progressive myoclo- 
nus and epilepsy are associated with 
dentatorubral and spinocerebellar de- 
generation.” 


AUTOSOMAL 
DOMINANT DISORDERS 


Several autosomal dominant dis- 
eases are associated with epilepsy. 
The hallmark of autosomal dominant 
inheritance is the possibility of com- 
plete expression of the mutant gene in 
the heterozygous state, ie, in an indi- 
vidual with only a single allele of the 
mutation. The presence of a normal 
allele that interacts with the mutant 
gene is believed responsible for the 
considerable variability in expression 
that characterizes most dominantly 
inherited disorders. The variability in 
clinical expression may be so great as 
to hinder recognition of the disease in 
an affected individual. This phenome- 
non may be responsible for the mis- 
taken assumption that the disease has 
“skipped a generation,” or that an 
affected individual represents a “spo- 
radic case.” Each male or female 
offspring of an affected individual is 
at 50% risk for inheriting the abnor- 
mal gene. With only a few exceptions, 
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it is impossible to predict the eventual 
severity of.the disease in any given 
individual. The understanding of the 
metabolic pathogenesis of dominant 
disorders is only in its infancy and 
lags far behind our knowledge of the 
recessive diseases. 

Von Recklinghausen’s neurofibro- 
matosis (16220) occurs once in about 
every 3,000 births, and is thought to 
have a high mutation rate.” The most 
common clinical features are multiple 
cafe-au-lait spots and peripheral neu- 
rofibromas. The disease may also pro- 
duce skeletal defects, mental retarda- 
tion, and several types of tumors in 
and around the CNS. The incidence of 
seizures in this disorder is approxi- 
mately 12%.°°" The convulsions are 
presumably related to the intracranial 
hamartomatous lesions and the heter- 
otopias of glial and neuronal elements. 
Severe morbidity in neurofibromato- 
sis is more likely to occur when symp- 
toms have their onset in early child- 
hood. For unknown reasons, children 
with serious complications are more 
likely to have an affected mother than 
an affected father.” 

Tuberous sclerosis (19110) is less 
common than neurofibromatosis, hav- 
ing a prevalence of between one in 
30,000 and one in 100,000 population. 
Typical clinical findings include men- 
tal retardation, facial angiofibroma, 
depigmented cutaneous patches, peri- 
ungual fibromas, and hamartomatous 
tumors in multiple organs including 
brain, retina, kidney, and heart. The 
most recent review of tuberous sclero- 
sis is edited by Gomez.” In this series 
of 160 patients, 88% had seizures. Of 
the group with seizures, 84% were 
generalized, 29% were partial or focal, 
and 15% were both. Infantile spasms 
occurred in 30% of those with seizures. 
There were no patients with classic 
petit mal epilepsy. About 60% of the 
entire patient population was mental- 
ly retarded. Sixty-four percent of 
those patients with seizures were 
retarded. All mentally retarded pa- 
tients had a history of seizures. Of 
those patients with average intelli- 
gence, 68% had seizures. All patients 
who had no history of a seizure had 
average intelligence. Almost all pa- 
tients who had seizures in the first 
two years of life proved to be mentally 


retarded. It remains unclear whether 
the seizures early in childhood contrib- 
uted to the development of mental 
retardation or whether the combina- 
tion of seizures and mental retarda- 
tion simply reflected the more se- 
verely affected patients. 

A true mutation rate for tuberous 
sclerosis has not been accurately 
determined. Many “sporadic cases” 
have been described, but the number 
of such reports has been decreasing 
with more vigorous attempts to iden- 
tify subtle expression of the disease in 
one of the parents. Careful inspection 
of the skin including examination 
with a Wood’s lamp and the advent of 
computed tomographic (CT) brain 
scans has greatly increased the diag- 
nosis of tuberous sclerosis in mildly 
affected or even asymptomatic per- 
sons. 

It should be noted that the Sturge- 
Weber (18530) syndrome has a high 
incidence of epilepsy but is not clearly 
genetic. The typical patient has a 
port-wine nevus of the face associated 
with cerebral angiomatosis and epi- 
lepsy. The vast majority of cases are 
isolated without apparent hereditary 
factors, and the rare familial in- 
stances have usually been atypical. 
We have not seen a large formal 
genetic study of this disorder. 

Huntington’s disease (14310) is an 
autosomal dominant degenerative dis- 
order associated with progressive 
chorea and dementia. Only a minority 
of patients have seizures (approxi- 
mately 10%). However, a small per- 
centage of patients have the onset of 
symptoms in the juvenile period, char- 
acterized by a more rapid deteriora- 
tion, a higher incidence of rigidity, 
and more frequent seizures. In pa- 
tients with rigidity and onset of 
symptoms prior to the age of 10 years, 
58% had one or more convulsions.” For 
unknown reasons, patients with juve- 
nile onset of Huntington’s disease are 
more commonly born to affected fa- 
thers than to affected mothers.** 

Seizures occasionally occur in the 
hereditary porphyrias. The most 
common form of porphyria is acute 
intermittent porphyria (17600), an 
autosomal dominant disease. The con- 
siderable clinical variability in the ex- 
pression of porphyria has made accu- 
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rate diagnosis difficult. This dilemma 
has been greatly improved by the 
availability of an RBC assay for a low 
enzyme activity in this disorder (uro- 
porphyrinogen synthase-I).** The im- 
portant drug-related complications of 
porphyria will be mentioned later in 
the section on pharmacogenetics. 

Metrakos and Metrakos have pre- 
sented evidence that at least some 
forms of classic three-per-second, 
spike-and-wave, petit mal epilepsy 
(11710) are the result of a single auto- 
somal dominant gene.'*’ In addition 
to this genetic hypothesis, their 
studies emphasized two further im- 
portant points: (1) that an individual 
carrying a gene for epilepsy may nev- 
er have clinical seizures but may have 
an abnormal EEG, and (2) that the 
penetrance of the epilepsy gene may 
vary with age. Thus, between the ages 
of 4.5 and 16.5 years, approximately 
45% of the siblings of patients with 
petit mal epilepsy demonstrate the 
trait on EEG. The penetrance is low 
prior to the age of 4.5 years and 
decreases after adolescence. Only 
about 25% of those individuals inherit- 
ing the trait according to EKG criteria 
actually have clinical seizures. Fur- 
thermore, 35% of the offspring of 
patients with petit mal epilepsy dem- 
onstrate the 3-cps spike-and-wave 
trait in the EEG, and this is uncor- 
rected for age effect. The data of 
Metrakos and Metrakos show that at 
least one form of idiopathic general- 
ized epilepsy is determined by a single 
autosofnal dominant gene that has a 
reduced penetrance for clinical sej- 
zures, but an almost complete pene- 
trance for an abnormal EEG during a 
restricted age period. Of course, there 
may be other genetic and acquired 
forms of idiopathic generalized sei- 
zures that are characterized by a 3-cps 
spike-and-wave EEG. The work of 
Doose el al has confirmed the impor- 
tance of heredity in absence 3-cps 
spike-and-wave epilepsy, but has also 
raised the important and difficult 
issues of the specificity of EEG and 
clinical diagnostic criteria in this 
field .3:9 

At present, we believe it is appro- 
priate to counsel families with a histo- 
ry of epilepsy that is associated with a 
typical 3-cps spike-and-wave EEG 
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that they may have an autosomal 
dominant disorder with redeiced pene- 
trance. The data suggest that the ehil- 
dren or siblings of an affected person 
have a 50% chance of inheriting the 
gene for the disorder, but only about a 
12% risk (0.5 x 0.25) of actually hav- 
ing clinical seizures. The families 
should also realize that these figures 
represent approximations, and that 
we have much more to learn about the 
genetics of these disorders. 

Several authors have documented 
an increased familial incidence of 
focal temporal lobe epilepsy (peértial 
complex seizures) and have even advo- 
cated a single autosomal dominant 
gene that determines some forms of 
temporal lobe seizures. Partial eom- 
plex seizures are likely to have multi- 
ple causes, and potential genetic fac- 
tors in any specific instance must be 
interpreted with caution." Az in- 
creased familial occurrence of seizures 
in patients with centrotempora. Ro- 
landic spikes has also been re- 
ported.‘ 

Vogel has proposed that autosomal 
dominant genes may determine the 
inheritance of certain types of EEG 
patterns not specifically related to 
any form of epilepsy.** 


X-LINKED DISORDERS 


X-linked recessive disorders are 
conditions in which the recessive gene 
has its locus on the X chromosome. 
The full clinical manifestations are 
seen almost exclusively in hemizygous 
males. The heterozygous female car- 
riers are frequently normal but occa- 
sionally show mild or partial expres- 
sion of the disorder. Sons born to a 
carrier female have a 50% risk of 
inheriting the abnormal gene. 
Daughters of a carrier female have a 
50% risk of also being carriers. If an 
affected male produces children. all of 
his daughters will be carriers, but 
none of his sons will inherit the dis- 
ease (because sons receive only the Y 
sex chromosome from their fathers). 

Menkes’ steely-hair (30940) disorder 
and Lesch-Nyhan disease (30809) are 
both X-linked recessive conditions 
associated with seizures. The growth 
retardation, severe CNS derange- 
ment, and characteristic heir of 
Menkes’ disease is secondary to a 


defect in copper transport across th 
intestinal wall. The seizures in this 
condition are present in infancy, are 
usually generalized, and are often 
myoclonic.” Lesch-Nyhan disease is a 
deficiency of the enzyme hypoxan- 
thine guanine phosphoribosy! trans- 
ferase. The distinctive clinical syn- 
drome includes mental retardation, 
spastic quadriparesis, choreoathetosis, 
self-destructive behavior, and uric 
acid-urinary stones. Kelley and Wyn- 
gaarden note that approximately 50% 
of patients with Lesch-Nyhan disease 
have seizures.** 

Menkes et al reported the X-linked 
recessive inheritance of partial agene- 
sis of the corpus callosum (30410) asso- 
ciated with severe mental retardation 
and intractable seizures.’ Aicardi’s 
syndrome (30405) also includes agene- 
sis of the corpus callosum that is asso- 
ciated with a chorioretinal abnormali- 
ty and frequently infantile spasms or 
seizures. It may represent an X-linked 
genetic condition since it has only 
been reported in females; however, 
no cases have been familial.” 

Adrenoleukodystrophy (30010) is an 
X-linked recessive disorder of white 
matter associated with adrenal insuf- 
ficiency. A review of 17 pathologically 
confirmed cases of this disorder dem- 
onstrated seizures in 47%.*' Pelizeus- 
Merzbacher (31160) disease is another 
X-linked recessive disorder of white 
matter that has anecdotally been asso- 
ciated with major motor seizures. 
However, Tyler’s review of a large 
kindred with this disease made no 
mention of recurrent seizures, and 
apparently epilepsy is infrequent in 
this condition.” 

Renpenning syndrome (30950) is a 
term sometimes applied to nonspecific 
mental retardation that demonstrates 
an X-linked recessive pattern of 
inheritance. Some patients with this 
disorder have shown a telomeric 
marker on the X chromosome that i 
may be of diagnostic significance.” | 
Our review of patients with this diag- 
nosis has indicated that between 2% 
and 30% have recurrent generalized f 
seizures. 


STIMULUS-INDUCED SEIZURES 


Hereditary factors have been de- 
scribed in several forms of stimulus- 
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affected patients had a family history 
of epilepsy, and 3% to 6% had a family 


59 years.” Seizures may occur in 25% 


x “\induced seizures or so-called reflex 
| . to 50% of patients who are trisomic or 


epilepsies. Seizures ‘triggered by read- 


ing were first described by Bickford 
et al.” While reading, the patient may 
experience myoclonic movements of 
the jaw accompanied by epileptiform 
activity in the EEG. The patient is 
usually otherwise seizure-free and has 
a normal KEG when not reading. 
Probable autosomal dominant inheri- 
tance of reading epilepsy (13230) has 
been described by Matthews and 
Wright, Rowan et al, and Daly and 
Forster.” 

Light-sensitive and pattern-sensi- 
tive epilepsy (13210) have been re- 
ported in families, including single 
sibships and multiple generations.*®-5° 
Some of these families may represent 
a phenomenon similar to that occur- 
ring in the photosensitive baboon (Pa- 
pio papio). In the family with reading 
epilepsy described by Daly and For- 
ster,™ one sibling of the index patient 
did not have reading epilepsy but did 
have spike and wave changes in the 
EEG during photic stimulation. In the 
study by Jeavons and Harding of pho- 
tosensitive epilepsy, 37 (8%) of the 460 
index patients had a family history of 
photosensitive epilepsy.” All three 
pairs of identical twins in their study 
were concordant for clinical or EEG 
evidence of photosensitivity. 

The syndrome of paroxysmal 
choreoathetosis (11880, 12820) is often 
familial and some, but not all, cases 
represent an underlying seizure disor- 
der that may respond to anticonvul- 
sive therapy.” 


CHROMOSOMAL DISORDERS 


Although chromosomal disorders of- 
ten come to mind first when thinking 
of clinical genetics, chromosomal 
anomalies are not a common cause of 
epilepsy. Approximately 0.5% of live- 
born children have been shown to have 
a major chromosomal aberrancy.** The 
most readily diagnosed and most com- 
mon known cause of mental retarda- 
tion is trisomy 21 (Down’s syndrome). 
The frequency of seizures in patients 
with trisomy 21 is 1% to 9%.**** In 
~ patients with Down’s syndrome, the 
prevalence of seizures seems to 
increase with age, being about 2% 
below age 20 years and 12% over age 
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partially trisomic for chromosomes 13, 
18, or 22. Wolf’s syndrome (4p—) may 
phenotypically resemble trisomy 13 
and has a high frequency of convul- 
sions (approximately 70%). In con- 
trast, the cri-du-chat syndrome (5p—) 
is seldom associated with seizures. 
The degree of chromosomal imbalance 
in many of these disorders frequently 
results in death during infancy.*"** 

The aberrations of sex chromo- 
somes are generally not associated 
with the severe systemic morbidity 
that is seen with autosomal chromo- 
some imbalance. For example, there is 
probably no increased frequency of 
epilepsy in patients with Turner’s 
syndrome (45,XO). The prevalence of 
epilepsy in patients with Klinefelter’s 
syndrome (47,X XY) has been reported 
as higher than in the normal popula- 
tion, but not higher than the back- 
ground occurrence of epilepsy occur- 
ring in other patients of a mental 
institution from which the Klinefel- 
ter’s patients were selected.” There is 
anecdotal evidence of seizures in the 
48,XX YY variant of Klinefelter’s syn- 
drome.“ The clinical manifestations 
of the 47,XYY syndrome are contro- 
versial. Fifteen percent of patients 
institutionalized with this syndrome 
had seizures, but this did not differ 
from the 18% incidence of seizures in 
the institutionalized control popula- 
tion.” 


INFANTILE SPASMS 


The clinical category of infantile 
spasms is not a specific diagnosis but 
a syndrome with many causes, which 
range from distinct disease entities to 
obscure and idiopathic conditions. 
Three reviews of this syndrome have 
been published by Jeavons and Bow- 
er,” Charlton,” and Lacy and Penry.” 
About one third of patients with 
infantile spasms have a history of 
perinatal trauma or distress. Other 
infants with infantile spasms may 
have congenital developmental de- 
fects of the brain. The genetic impli- 
cation of the diagnosis of infantile 
spasms depends entirely on the physi- 
cian’s ability to make a more specific 
diagnosis. In the clinical reviews of 
infantile spasms, 5% to 17% of the 


history of infantile spasms. Further- 
more, a wide range of clearly genetic 
disorders may occasionally be asso- 
ciated with infantile spasms. Tuber- 
ous sclerosis is the most commonly 
mentioned entity and occurred in 
about 1% of the patients studied by 
Jeavons and Bower and in 13% of 
Charlton’s cases. It is worth listing a 
number of the genetic disorders that 
have been associated with infantile 
spasms to emphasize the point that a 
specific diagnosis has a crucial effect 
on genetic counseling. In addition to 
tuberous sclerosis, the list of autoso- 
mal dominant disorders includes mul- 
tiple neurofibromatosis; the autoso- 
mal recessive disorders include PKU, 
Sjégren-Marinesco ataxia-cataract 
mental retardation, lipid storage 
disorders, pyridoxine dependency, 
Leigh’s syndrome, and Wilson’s dis- 
ease; the X-linked disorders include 
incontinentia pigmenti, Lowe’s syn- 
drome, and an apparently idiopathic 
X-linked disorder reported by Fein- 
berg and Leahy.” Trisomy 21 (Down’s 
syndrome) has also been associated 
with infantile spasms. 


FEBRILE SEIZURES 


The literature concerning seizures 
associated with fever is voluminous 
and controversial. Approximately 2% 
to 7% of young children have a convul- 
sion associated with fever.’*-* It is 
generally agreed that there is an 
increased incidence of convulsive phe- 
nomenon in the relatives of children 
affected with febrile seizures. Howev- 
er, the precise magnitude of this 
increased incidence and its clinical 
and pathogenetic importance remain 
unclear. A positive family history of 
febrile seizures or other convulsive 
disorders can be elicited in 7% to 58% 
of affected children.’*-*° The incidence 
of similar febrile convulsive episodes 
in first-degree relatives and siblings 
ranges from 9% to 22%. Twin 
studies of febrile seizures have shown 
a concordance rate in monozygotic 
twins of between 30% and 80%.82-** 
Therefore, it is not surprising that 
Fukuyama et al have recently con- 
firmed a high heritability factor in 
seizures associated with fever.* 
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In the genetic counseling of fami- 
lies with a child who has febrile sei- 
zures, it is appropriate to indicate that 
there is ‘an increased recurrence risk 
for similar seizures in subsequent chil- 
dren of 10% to 15%. 

The risk of a patient with febrile 
seizures having subsequent epilepsy is 
on the order of 2% to 6%."*-*> However, 
this is obviously an average risk, and 
certain high- or low-risk factors may 
influence this figure. A family history 
of seizures may be one of the high-risk 
factors, but the magnitude of this 
hereditary factor remains unclear as 
does the contribution of a family his- 
tory of febrile vs afebrile sei- 
zures. ‘*-** 

The entity of febrile seizures is 
obviously heterogeneous. In some 
cases there may be no genetic compo- 
nent. In other cases, there may be a 
single known genetic disorder that 
can be identified by further detailed 
examination of the affected family. In 
another, possibly quite large, sub- 
group there may be an inherited cere- 
bral factor or factors that lower the 
general seizure threshold, but that 
also require an environmental stimu- 
lus such as high fever to produce the 
clinically observed convulsion (multi- 
factorial inheritance).** The predis- 
posing cerebral factor or factors 
remain uncertain. Similar genetic 
components that alter the seizure 
threshold for other environmental 
insults may also be in operation. For 
example, such hereditary factors could 
influence the occurrence and recur- 
rence of posttraumatic convulsions." 


IDIOPATHIC 
GENERALIZED EPILEPSY 


Patients with idiopathic general- 
ized (nonfocal) epilepsy are common 
and represent a difficult problem for 
the genetic counselor. The most 
important issue is to be certain that 
the seizures are truly idiopathic and 
nonfocal. If a specific cause is found 
for the epilepsy, then the recurrence 
risk for seizures in relatives depends 
on the inheritance pattern of the 
underlying disorder. Furthermore, if 
the epilepsy is associated with ab- 
sence-petit mal spells and/or a typical 
3-cps spike-and-wave EEG then an 
autosomal dominant gene may be 
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implicated as discussed previously. 


As noted in the introduttien, in the > 


last 50 years a large number of inves- 
tigations have studied the inheritance 
of idiopathic seizures.’- These studies 
have been reviewed and summarized 
by Newmark and Penry.** The studies 
differ in methodology and population 
characteristics. However, a few aelp- 
ful conclusions can be drawn. Idio- 
pathic generalized seizures as a group 
have a small but consistent genetic 
component. Underlying causes are 
probably heterogeneous, with »soth 
polygenic, multifactorial, and unrec- 
ognized single-gene factors all əlay- 
ing a role. In the genetic counseling of 
an isolated person with truly idiopath- 
ic, generalized (nonfocal) seizures 
(without a 3-cps spike-and-wave 
EEG), the recurrence risk for seizures 
in that person’s children or siblings 
should be given as 2% to 5%. The 
recurrence risk is probably noz in- 
creased in more distant relatives such 
as cousins, nieces, or nephews. The 
recurrence risk will increase if there 
are additional family members with 
seizures. For example, Anderson et al 
found a seizure risk in siblings of 5.2% 
if the proband and the mother had 
seizures, and 16.7% if the proband and 
both parents had seizures.'* These 
data were based on probands with 
single seizures. If the proband had 
recurrent seizures and both parents 
also had seizures, then the risk to 
siblings became 38.8%. Additional 
investigations are needed and are in 
progress to refine these general 
empirical risks. 


PHARMACOGENETICS 


In addition to genetic factors that 
influence the etiology of epilepsy, it is 
instructive to consider genetic faetors 
that mediate the pharmacological 
therapy for epilepsy. For example, the 
autosomal dominant hepatic porphy- 
rias are associated with potenaally 
serious hypersensitivity to a wide 
range of drugs. The episodic pain and 
ascending paralysis characteristic of 
acute intermittent porphyria may be 
initiated or exacerbated by numerous 
chemical agents, especially the barbit- 
urates. Phenobarbital induces the en- 
zyme §-aminolevulinic acid synthase, 
which greatly increases the preduc- 


tion of several porphyrins that ar 
presumed to be toxic to the peripheral 
nervous system and CNS.** Other 
anticonvulsants including phenytoin 
may adversely affect patients with 
acute intermittent porphyria. Since 
seizures may sometimes be a manifes- 
tation of porphyria, the selection of 
appropriate anticonvulsant therapy in 
this disorder can be complicated.” 

In addition, the metabolism of anti- 
convulsants themselves may be direct- 
ly or indirectly under genetic control. 
For example, familial intolerance to 
phenytoin sodium has been shown to 
be the result of reduced parahydroxy- 
lation in a mother and two sons, con- 
sistent with autosomal dominant in- 
heritance.” Thus, hereditary factors 
may directly influence blood levels of 
anticonvulsant drugs. Furthermore, 
genetic control of the metabolism of 
one drug may secondarily affect the 
metabolism of an anticonvulsant 
drug. This is demonstrated by the 
interaction of isoniazid with pheny- 
toin. The metabolism of isoniazid is 
under genetic control, with persons 
who are slow inactivators of isoniazid 
being relatively common in white and 
Oriental populations (50% to 70%) and 
relatively uncommon in the black pop- 
ulation. Isoniazid inhibits the liver 
enzyme system responsible for the 
metabolism of phenytoin. If a patient 
who is a slow inactivator of isoniazid 
is taking both isoniazid and pheny- 
toin, he is more likely to have clinical 
signs of phenytoin intoxication.” 

A similar drug interaction may 
occur during the combined use of dicu- 
marol and phenytoin sodium. The 
metabolism of dicumarol is under 
genetic control, and elevated blood 
levels of dicumarol have been asso- 
ciated with phenytoin intoxication.” 
As we become more sophisticated 
about pharmacogenetics, we shall dis- 
cover an increasing number of clini- 
cally important drug interactions that 
are genetically mediated. Anticonvul- 
sant drugs are likely to figure promi- 
nently in these interactions. 


ANIMAL MODELS 


Early investigators of genetic in- 
fluences in epilepsy were unaware of 
the wide range of species that demon- 
strate the inheritance of recurrent 
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W Neizures. An increasing number of 


animal models of genetic epilepsy are 
being evaluated. The baboon (Papio 
papio) has photosensitive seizures 
that have been extensively studied, 
particularly in the evaluation of anti- 
convulsant drugs.” An epileptic 
mouse that demonstrates the domi- 
nant inheritance of stimulus-sensitive 
seizures has been reported. It has 
also been noted that the susceptibility 
of mice to audiogenic seizures depends 
on their genetic strain.” The Mongol- 
ian gerbil exhibits spontaneous motor 
seizures in response to a variety of 
stimuli,** and this hereditary factor 
has been emphasized as an important 
variable in all investigations that use 
the gerbil as an experimental ani- 
mal.” Important strain differences 
have been noted in the susceptibility 
of laboratory rats to the electrical kin- 
dling phenomenon.'” Genetic strains 
of epileptic beagles, domestic fowl, 
and hamsters have also been report- 
ed.'™=% These animal models of he- 
reditary seizures must surely reflect 
the great diversity of genetic factors 
at work in human epilepsy, and neuro- 
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scientists have much more to learn 
„about the gęlationships of these ani- 
mal models to human seizure disor- 
ders. 


CONCLUSIONS 


To discuss the “genetics of epilep- 
sy” is to speak in vague generalities. 
On one hand, genetic influences may 
be chromosomal, dominant or reces- 
sive, autosomal or X linked, or poly- 
genic. On the other hand, patients 
with epilepsy represent a large heter- 
ogeneous group with a vast array of 
etiologies, some easily identifiable 
and others obscure. The present sur- 
vey clearly demonstrates that the pos- 
sible combinations of these factors are 
innumerable. Therefore, the identifi- 
cation of a genetic influence in a 
patient with epilepsy depends on the 
accuracy of the diagnosis. A guide to 
the diagnostic examination of pa- 
tients with epilepsy is beyond the 
scope of this review. As in all branches 
of clinical medicine, the diagnosis 
rests primarily on a detailed history 
and the results of careful physical 
examination. The history must in- 
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Today's pediatric patients are tomorrow’s job-applicants 


Your successful therapy today can help shape their future 
for the better. 
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A good job q 
and a better life | 


with 
Depakene. 


Valloroic Acid 


Depakene 1s widely indicated 


Effective as a major adjunct in managing 
tonic-clonic, myoclonic, atonic, etc., when mixed 
with absence, and as a sole therapy in treating 
absence alone. 


Depakene works well 


In a typical clinical study! 10 of 17 cases of multiple 
“seizures with absence achieved “excellent” results; and 
- 14 of 21 cases of absence alone achieved total 
remission. 





250 mg capsules, 250 mg/5 ml syrup = 
Abbott Laboratories, North Chicago, IL60064 1013378P 


Most common side effect is GI upset (this usually responds to temporary 
dose reduction). Most serious reaction is hepatic, with isolated fatalities 
(liver function should be tested before therapy and frequently thereafter). 


Reference: 1. Wilder, B.J., Valproic Acid, Clinic EEG and Pharmacologic 
Studies in Patients with Absence Seizures, Acute and Long-term Studies, 
Epilepsy Research Foundation of Florida, Inc., 1979. 


See overleaf for brief summary of prescribing information. 





A BRIEF SUMMARY OF 
PRESCRIBING INFORMATION 


INDICATIONS: Depaxene (valproic acid) is indicated for use as sole 
and adjunctive therapy in the treatment of simple and complex absence 
seizures, including petit mal. DEPAKENE may also be used adjunctively in 
patients with multiple seizure types which include absence seizures. 

In accordance with the International Classification of Seizures, simple 
absence is defined as very brief clouding of the sensorium or loss of con- 
sciousness (lasting usually 2-15 seconds), accompanied by certain 
prezi epileptic discharges without other detectable clinical signs. 

omplex absence is the term used when other signs are also present. 
ii A NOS FOR STATEMENT REGARDING FATAL HEPATIC DYS- 


CONTRAINDICATIONS: DEPAKENE (VALPROIC ACID) SHOULD 
NOT BE ADMINISTERED TO PATIENTS WITH HEPATIC DISEASE OR SIG- 
NIFICANT DYSFUNCTION. 

DEPAKENE is contraindicated in patients with known hypersensitivity to 
the drug. 


WARNINGS: Hepatic failure resulting in fatalities has oc- 
curred in patients receiving DEPAKENE. These incidences usually 
have occurred during the first six months of treatment with 
DEPAKENE. Serious or fatal hepatotoxicity may be preceded by 
non-specific symptoms such as loss of seizure control, 
malaise, weakness, lethargy, anorexia and vomiting. Liver func- 
tion tests should be performed prior to therapy and at frequent 
intervals thereafter, especially during the first six months. 
However, physicians should not rely totally on serum 
biochemistry since these tests may not be abnormal in all in- 
stances, but should also conside? the results of careful interim 
medical history and physical examination. Caution should be 
observed when ee ee ee to patients with a prior 
history of hepatic disease. Patients with various unusual con- 
genital disorders, those with severe seizure disorders accom- 
panied by mental retardation, and those with organic brain dis- 
ease may be at particular risk. 

The drug should be discontinued immediately in the presence 
of significant hepatic dysfunction, suspected or apparent. In 
some cases, hepatic dysfunction has progressed in spite of dis- 
continuation of as The frequency of adverse effects (particularly 
elevated liver enzymes} may increase with increasing dose. Therefore, 
the benefit gained by increased seizure control by increasing the dosage 
must be weighed against the increased incidence of adverse effects 
sometimes seen at higher dosages. 

Usage in Pregnancy: THE EFFECTS OF DEPAKENE IN HUMAN PREG- 
NANCY ARE UNKNOWN. ANIMAL STUDIES HAVE DEMONSTRATED 
TERATOGENICITY. 

Studies in rats and human females demonstrated placental transfer of 
the drug. Doses greater than 65 mg/kg/day given to pregnant rats and 
mice produced skeletal abnormalities in the offspring, primarily involving 
ribs and vertebrae; doses greater than 150 mg/kg/day given to pregnant 
rabbits produced fetal resorptions and (primarily) soft-tissue abnor- 
malities in the offspring. In rats a dose-related delay in the onset of par- 
turition was noted. Postnatal growth and survival of the progeny were 
adversely affected, particularly when drug administration spanned the en- 
tire gestation and early lactation period. 

THERE ARE MULTIPLE REPORTS IN THE CLINICAL LITERATURE 
WHICH INDICATE THAT THE USE OF ANTICONVULSANT DRUGS DUR- 
ING PREGNANCY RESULTS IN AN INCREASED INCIDENCE OF BIRTH 
DEFECTS IN THE OFFSPRING. ALTHOUGH DATA ARE MORE EXTENSIVE 
WITH RESPECT TO TRIMETHADIONE, PARAMETHADIONE, PHENYTOIN, 
AND PHENOBARBITAL, REPORTS INDICATE A POSSIBLE SIMILAR AS- 
SOCIATION WITH THE USE OF OTHER ANTICONVULSANT DRUGS. 
THEREFORE, ANTICONVULSANT DRUGS SHOULD BE ADMINISTERED 
TO WOMEN OF CHILDBEARING POTENTIAL ONLY IF THEY ARE CLEARLY 
SHOWN TO BE ESSENTIAL IN THE MANAGEMENT OF THEIR SEIZURES. 

Anticonvulsant drugs should not be discontinued in patients in whom 
the drug is administered to prevent major seizures because of the strong 
possibility of precipitating status epilepticus with attendant hypoxia and 
threat to life. In individual cases where the severity and frequency of the 
seizure disorder are such that the removal of medication does not pose a 
serious threat to the patient, discontinuation of the drug may be con- 
sidered prior to and during pregnancy, although it cannot be said with any 
confidence that even minor seizures do not pose some hazard to the 
developing embryo or fetus. 

The prescribing physician will wish to weigh these considerations in 
treating or counseling epileptic women of childbearing potential. 


ECAUTIONS: Hepatic dysfunction: See CONTRAINDICATIONS 
D WARNINGS. 
gral: Because of reports of thrombocytopenia and platelet ag- 
ion dysfunction, platelet counts and bleeding time determination 
gecommended before initiating therapy and at periodic intervals. It is 
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recommended that patients receiving DEPAKENE he monitored for platelet 
count prior to planned surgery. Clinical evidence of hemorrhage, bruising 
or a disorder of hemostasis/coagulation is an indication for reduction of 
DEPAKENE dosage or withdrawal of therapy pending investigation. 

Hyperammonemia with or without lethargy or coma has been reported 
and may be present in the absence of abnormal liver function tests. If 
elevation occurs, the DEPAKENE dose should be discontinued. 

Since DEPAKENE (valproic acid) may interact with concurrently admin- 
istered anticonvulsant drugs, periodic serum level determinations of con- 
comitant anticonvulsant drugs are recommended during the early course 
of therapy. (See Drug Interactions). 

DEPAKENE is partially eliminated in the urine as a keto-metabolite 
which may lead to a false interpretation of the urine ketone test. 

Information For Patients: Since DEPAKENE may produce CNS depres- 
sion, especially when combined with another CNS depressant (e.g., 
alcohol), patients should be advised not to engage in hazardous occupa- 
tions, such as driving an automobile or operating dangerous machinery, 
until it is known that they do not become drowsy from the drug. 

Drug Interactions: DEPAKENE may potentiate the CNS depressant ac- 
tivity of alcohol. 

THERE IS EVIDENCE THAT DEPAKENE CAN CAUSE AN INCREASE IN 
SERUM PHENOBARBITAL LEVELS BY IMPAIRMENT OF NON-RENAL 
CLEARANCE. THIS PHENOMENON CAN RESULT IN SEVERE CNS 
DEPRESSION. THE COMBINATION OF DEPAKENE AND PHENOBARBITAL 
HAS ALSO BEEN REPORTED TO PRODUCE CNS DEPRESSION WITHOUT 
SIGNIFICANT ELEVATIONS OF BARBITURATE OR VALPROATE SERUM 
LEVELS. ALL PATIENTS RECEIVING CONCOMITANT BARBITURATE 
THERAPY SKOULD BE CLOSELY MONITORED FOR NEUROLOGICAL TOX- 
ICITY. SERUM BARBITURATE LEVELS SHOULD BE OBTAINED, IF POSSI- 
BLE, AND THE BARBITURATE DOSAGE DECREASED, IF APPROPRIATE. 

Primidone is metabolized into a barbiturate and, therefore, may also 
be involved in a similar or identical interaction. 

THERE HAVE BEEN REPORTS OF BREAKTHROUGH SEIZURES OCCUR- 
RING WITH THE COMBINATION OF DEPAKENE AND PHENYTOIN. MOST 
REPORTS HAVE NOTED A DECREASE IN TOTAL PLASMA PHENYTOIN 
CONCENTRATION. HOWEVER, INCREASES IN TOTAL PHENYTOIN 
SERUM CONCENTRATION HAVE BEEN REPORTED. AN INITIAL FALL IN 
TOTAL PHENYTOIN LEVELS WITH SUBSEQUENT INCREASE IN PHENY- 
TOIN LEVELS HAS ALSO BEEN REPORTED. IN ADDITION, A DECREASE 
IN TOTAL SERUM PHENYTOIN WITH AN INCREASE IN THE FREE VS. 
PROTEIN BOUND PHENYTOIN LEVELS HAS BEEN REPORTED. THE 
DOSAGE OF PHENYTOIN SHOULD BE ADJUSTED AS REQUIRED BY THE 
CLINICAL SITUATION. 

THE CONCOMITANT USE OF VALPROIC ACID AND CLONAZEPAM 
MAY PRODUCE ABSENCE STATUS. 

Caution is recommended when DEPAKENE (valproic acid) is ad- 
ministered with drugs affecting coagulation, e.g., aspirin and warfarin. 
(See ADVERSE REACTIONS). 

There have been reports of altered thyroid function tests associated 
with DEPAKENE The clinical significance of these is unknown. 

Carcinogenesis, Mutagenesis: There has been insufficient study of 
the drug in animals to determine whether it has carcinogenic potential. 
Carcinogenicity studies in rats and mice are currently in progress. 

Mutagenesis studies on DEPAKENE have been performed using bacterial 
and mammalian systems. These studies have provided no evidence of a 
mutagenic potential for DEPAKENE. 

Pregnancy: See WARNINGS. 

Nursing Mothers: DEPAKENE is excreted in breast milk. Concentra 
tions in breast milk have been reported to be 1-10% of serum concentra- 
tions. It is not known what effect this would have on a nursing infant. As 
a general rule. nursing should not be undertaken while a patient is receiv- 
ing DEPAKENE. 

Fertility: Chronic toxicity studies in juvenile and adult rats and dogs 
demonstrated reduced spermatogenesis and testicular atrophy at doses 
greater than 200 mg/kg/day in rats and greater than 90 mg/kg/day in 
dogs. Segment | fertility studies in rats have shown doses up to 350 
mg/kg/day for 60 days to have no effect on fertility. THE EFFECT OF 
DEPAKENE (VALPROIC ACID) ON THE DEVELOPMENT OF THE TESTES 
aoe DN PRODUCTION AND FERTILITY IN HUMANS IS 


ADVERSE REACTIONS: Since DEPAKENE (valproic acid) has usually 
been used with other anticonvulsant drugs, it is not possible, in most 
cases, to determine whether the following adverse reactions can be 
ascribed to DEPAKENE alone, or the combination of drugs. 

Gastrointestinal: The most commonly reported side effects at the ini- 
tiation of therapy are nausea, vomiting and indigestion. These effects are 
usually transient and rarely require discontinuation of therapy. Diarrhea, 
abdominal cramps and constipation have been reported. Both anorexia 
with some weight loss and increased appetite with weight gain have also 
been reported. 


CNS Effects: Sedative effects have been noted in patients receivi 
valproic acid alone but are found most often in patients receiving co 
bination therapy. Sedation usually disappears upon reduction of ott 
anticonvulsant medication. Ataxia, headache, nystagmus, diplop 
asterixis, “spots before eyes’’, tremor, dysarthria, dizziness, and incoi 
dination have rarely been noted. Rare cases of coma have been noted 
sony receiving valproic acid alone or in conjunction with phenobi 

ital. 

Dermatologic: Transient increases in hair loss have been observe 
Skin rash and petechiae have rarely been noted. 

Psychiatric: Emotional upset, depression, psychosis, aggression, h 
peractivity and behavioral deterioration have been reported. 

Musculoskeletal: Weakness has been reported. 

Hematopoietic: Thrombocytopenia has been reported. Valproic ac 
inhibits the secondary phase of platelet aggregation. (See DRUG | 
TERACTIONS). This may be reflected in altered bleeding time. Bruisin 
hematoma formation and frank hemorrhage have been reported. Relati 
lymphocytosis and hypofibrinagenemia have been noted. Leukopenia a 
eosinophilia have also been reported. 

Hepatic: Minor elevations of transaminases (e.g., SGOT and SGP 
and LDH are frequent and appear to be dose related. Occasionall 
laboratory test results include, as well, increases in serum bilirubin ai 
abnormal changes in other liver function tests. These results may refle 
potentially serious hepatotoxicity. (See WARNINGS). 

Endocrine: There have been reports of irregular menses and seconda 
amenorrhea occurring in patients receiving DEPAKENE. 

Pancreatic: There have been reports of acute pancreatitis occurring 
patients receiving DEPAKENE. 

Metabolic: Hyperammonemia. (See PRECAUTIONS). 

Hyperglycinemia has been reported and has been associated with 
fatal outcome in a patient with preexistent nonketotic hyperglycinemi 


OVERDOSAGE: Overdosage with valproic acid may result in dee 
coma. 

Since DEPAKENE is absorbed very rapidly, the value of gastric evacu: 
tion will vary with the time since ingestion. General supportive measur! 
should be applied with particular attention being given to the maint 
nance of adequate urinary output. 

Naloxone has been reported to reverse the CNS depressant effects q 
DEPAKENE overdosage. Because naloxone could theoretieally also revers 
the anticonvulsant effects of DEPAKENE it should be used with caution. 


DOSAGE AND ADMINISTRATION: Depakene (valproic acid) 
administered orally. The recommended initial dose is 15 mg/kg/day, it 
creasing at one week intervals by 5 to 10 mg/kg/day, until seizures ar 
controlled or side effects preclude further increases. The maximui 
recommended desage is 60 mg/kg/day. If the total daily dose exceec 
250 mg, it should be given in a divided regimen. 


The following table is a guide for the initial daily dose of DEPAKEN 
(valproic acid) (15 mg/kg/day): 





Total Number of Capsules or 
Weight Daily Teaspoonfuls of Syrup 
(kg) (Ib) Dose (mg)  Dose1 Dose 2 Dose 3 

10 - 24.9 22- 54.9 250 0 0 1 
25 - 39.9 565- 87.9 500 1 0 1 
40 - 59.9 88 - 131.9 750 1 1 1 
60 74.9 132 - 164.9 1,000 1 1 2 
75 - 89.9 165 - 197.9 1,250 2 1 2 





The frequency of adverse effects (particularly elevated liver enzymes 
may increase with increasing dose. Therefore, the benefit gained by in 
creased seizure control by increased dosage must be weighed against thi 
increased incidence of adverse effects sometimes seen at higher doses 

A good correlation has not been established between daily dose, serun 
level and therapeutic effect, however, therapeutic serum levels for mos 
patients will range from 50 to 100 mcg/ml. Occasional patients may bi 
controlled with serum levels lower or higher than this range. 

As the DEPAKENE dosage is titrated upward, blood levels of pheno: 
barbital and/or phenytoin may be affected. (See PRECAUTIONS). 

Patients who experience G.I. irritation may benefit from administra 
tion of the drug with food or by slowly building up the dose from an initia 
low level. 

THE CAPSULES SHOULD BE SWALLOWED WITHOUT CHEWING TC 
AVOID LOCAL IRRITATION OF THE MOUTH AND THROAT. 


HOW SUPPLIED: Depakene (valproic acid) is available as orange- 
colored soft gelatin capsules of 250 mg valproic acid in 
bottles of 100 capsules (NDC 0074-5681-13), and as a 

red syrup containing the equivalent of 250 mg valproic 

acid per 5 ml as the sodium salt in bottles of 16 ounces ABBOTT 
(NDC 0074-5682-16). 1013378R 












From the AMA... 
3 ways to update yourself on the latest 
advances in clinical. nutrition! 


Newer ways of providing nourishment have im- Medical Association relate advances in nutrition to 
proved the prognosis for many patients, particularly the improved care of patients. They are must 
the critically ill. Nutritional rehabilitation can reading for the physician who wants to keep cur- 
significantly enhance the effectiveness of surgical, rent on the new developments in this important new 
pharmacological, and radiological therapy. area of medicine. 

These three publications from the American 


Fat Emulsions in Parenteral Nutrition, edited by H.C. Meng, M.D., Ph.D. and 
Douglas W. Wilmore, M.D. 

A presentation of experimental and clinical studies on the intravenous use 
of fat emulsions. Divided into three sections, the book covers the metabolism 
of fatty acids and functions of essential fatty acids (EFA), with information on 
EFA deficiency; lipids as sources of energy and EFA; and pathophysiology 
related to the use of fat emulsicns, with discussion of side effects and inter- 
relations with other nutrients. 


Defined Formula Diets for Medical Purposes, edited by Maurice E. Shils, 
M.D., Sc.D. : 

A discussion of newer develepments in oral feeding with chemically de- 
fined liquid diets. The first half of the book describes the development and 
formulation of defined formula diets, as well as the physiologic and 
metabolic effects of these nutrient solutions. Other sections present clinical 
experiences with defined formmla diets in nutritional rehabilitation, pedi- 
atric care, management of catabolic states, and treatment of diseases such 
as inflammatory bowel disease. renal failure and acute pancreatitis. 


Clinical Nutrition Update: Amino Acids, edited by Harry L. Green, M.D., 
Malcolm A. Halliday, M.D. and Hamish N. Munro, D.Sc., M.B. 

A review of advances in the understanding of amino acid requirements 
and metabolism and the application of this knowledge to management of 
illness. The book includes reports on the use of oral and intravenous amino 
acid preparations in treating uremia, liver failure, sepsis, trauma, abnormal 
amino acid metabolism, premature infants, etc. Factors influencing tissue 
uptake of amino acids and the synthesis of protein are also discussed, along 
with the methods of evaluating protein homeostasis and regulating the amino 
acid supply. 


Order Dept. 


American Medical Association 
Sen: dah 53566 or der Today 


Please send me the following: 

( ) Fat Emulsions in Parenteral Nutrition, OP-140, $7. 

( ) Defined Formula Diets for Medical Purposes, OP-137, $7. 
( ) Clinical Nutrition Update: Amino Acids, OP-040, $7. 


Enclosed is my check, payable to the AMA, for $ 
Payment must accompany order. 
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Bor than give an academic trea- 
tise or an emotive report on the 
problems of the poor, it seems best to 
describe something that is important 
and that I know something about: the 
health care of children in poor coun- 
tries and what can be done to ease 
their problems. I will also, in this 
context, discuss the role of nongovern- 
mental agencies (NGOs) like OXFAM. 
Most of this report reviews what has 
already been said elsewhere, but prob- 
lems of these children are sufficiently 
grave to justify reemphasis. 


HEALTH PROBLEMS 
IN THE THIRD WORLD 


I remember debating in the high- 
lands of Ethiopia with another physi- 
cian on what to do about a malnour- 
ished child with severe diarrhea: 
should the physician administer an 
intravenous infusion or not? The 
mother had lost her husband and the 
rest of her children in the famine; so 
in spite of the near'hopelessness of the 
situation we decided to proceed. How- 
ever, when the mother saw the bottle 
and intravenous set she pushed it 
aside, indicating that her child had 
had enough and should be allowed to 
die without further interference. Yet 
a little food and basic health care a 
month or two earlier would have pre- 
vented this tragedy, which we with all 
our technology could not avert. This is 
not an isolated incident: at this 
moment hundreds of children under 
the age of 5 years are dying in refugee 
camps in Somalia from a combination 
of malnutrition and infectious dis- 
ease. 

It is true that these are disasters, 
yet in many countries it is normal for 
more than one quarter of all live 
births to end in death before the age 
of 5 years: in some areas, the figure 


From OXFAM, Oxford, England. 

Read at the American Ambulatory Pediatric 
Association meeting, San Antonio, Tex, April 28, 
1980. 

Reprints not available. 
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might be as high as 40%. Put another 
way, in most developing countries the 
infant mortality is more than 100 per 
1,000 live births, or roughly five times 
as high as that of the United Kingdom 
or the United States. If all medical 
care to young children in our countries 
were cut off overnight, it is unlikely 
that the mortality figures would come 
anywhere near those for poor coun- 
tries. 

George Armstrong,’ the 18th-cen- 
tury British physician whom we honor 
today, would not have been surprised 
by these appalling statistics; in fact, 
he would have found many similari- 
ties between the problems of poor 
areas of London in his day and those 
of Calcutta or the mountain villages of 
Ethiopia in our own. One fact would 
be the age structure of society. Figure 
1 emphasizes the large proportion of 
children in the population of devel- 
oping countries, in contrast to the 
situation in Europe. The two main 
factors causing this are high fertility 
and high child mortality. Countries 
with the broad-based population pro- 
file typical of developing nations 
usually have a rapidly growing popu- 
lation (2% to 3% per year). Children 
are viewed as an insurance against 
the future and old age; the uncertain- 
ty of child survival leads to a “play it 
safe” attitude of having as many chil- 
dren as possible so that some, at least, 
will survive. Of course, the reasoning 
is suspect because the large, closely 
spaced families inevitably reduce the 
effective care each child can have and, 
in particular, decrease the length of 
time that each child is breast-fed. 

Figure 2 demonstrates the percent- 
age of people surviving in each birth 
cohort at different ages. Line A shows 
the pattern in the richer countries and 
line B that of the poorer. Looking at 
line A, most of our children survive 
and in fact the mortality is not signif- 
icant until the age of 40 years, when 
the stresses of sedentary life begin to 
bite with coronary disease. The second 
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curve for developing countries is dra- 
matically different. By the time the 
cohort has reached the age of 5 years, 
25% are already dead. This trend con- 
tinues less dramatically for the rest of 
childhood. After that, the curve flat- 
tens of a little, so that those reaching 
the age of 20 years have a good chance 
of surviving until 40. Then the mortal- 
ity increases again, finally leaving a 
few tough, aged people who seem able 
to survive in any community! 

The difference between these two 
curves is what concerns us. The vast 
majority of pediatricians in rich coun- 
tries rightly struggle to reduce an 
already very low child mortality. They 
persevere over decimal points of mor- 
tality, finding new approaches to 
defeat leukemia, tumors, congenital 
defects, and prematurity. Each deci- 
mal point is, moreover, very expen- 
sive, obeying the law of diminishing 
returns, so that the nearer perfection 
you get the costlier’ the next step 
forward becomes. By contrast, in the 
third world the enormous wastage of 
children’s lives presents a great chal- 
lenge because, for a relatively small 
input, a large number can be saved. It 
is not so much a challenge to produce 
new cures or techniques as to find new 
and appropriate ways to apply old 
ones. The systematic application of 
what is known about child health care 
would solve most health problems. 
Where a child is born in the world 
makes quite a difference to his or her 
chances of survival. 


THE MAIN PROBLEM 


We should remind ourselves of the 
main disease problem in the third 
world. When I was in Phnom Penh, 
Kampuchea, in September 1979, sta- 
tistics from hospitals and clinics 
showed that the main causes for 
attendance at outpatient clinics were 
protein-energy malnutrition, includ- 
ing anemia, dehydration, and diar- 
rhea, respiratory disease, malaria, and 
worms. Birth weight figures were also 
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Fig 1.—Simplified population pyramids, showing much higher proportion of young 
children in general population of developing countries when compared with 
industrial countries (from Feacham et al’). 


low. Of course, that was after a period 
of acute unrest, but even in normal 
times the statistics for many poorer 
countries are not greatly different.’ 
Children in poor countries suffer from 
three major health problems (protein- 
energy malnutrition, pneumonia and 
other respiratory infections, and diar- 
rhea, often with dehydration), and 
nine secondary problems (infectious 
fevers, tuberculosis, intestinal para- 
sites, malaria, anemias, accidents, tet- 
anus, typhoid fever, and leprosy). 
With the probable exception of malar- 
ia, the pattern of childhood disease in 
poor countries is similar to that seen 
by Geérge Armstrong. Nearly all of 
these diseases are easily cured and 
most can be prevented, as we have 
demonstrated in our own societies. 

It is important to understand why, 
in this age of rapid travel and 
exchange of ideas, children in the 
third world still die of diseases we 
have virtually eliminated from our 
own children. Various suggestions 
have been made, such as ignorance, 
stupidity, or the setting of a low value 
on child life, and each of these may in 
part be true; however, the underlying 
cause is the simple one of poverty. 
This is reflected both in poverty of 
individual families that lack supplies 
of clean water, adequate food, and 
housing; and also in the lack of funds 
to provide an effective health service. 
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Fig 2.—Human survival curves in industrialized 
(A) and developing (B) societies. Note that more 


than 25% of all persons in developing countries 
die before age 5 years (from Morley’). 


Ignorance plays a part, but ignorance 
itself is a result of poverty. A medical 
friend of mine, whom OXFAM funds, 
works in Kikwit. He told me that one 
day, as is common, a mother came to 
his clinic with a malnourished in=ant. 
He spoke to her at length about the 
necessity of frequent breast feecs, to 
eat well herself, and to provide suzple- 
mentary foods of vegetables, eggs, 
nuts, etc, to her child. After a few 
moments he noticed that the woman 
was crying. When he asked why she 
replied that she knew what he said 
was right and in fact she had attended 
the health education classes, but she 
simply did not have enough money to 
buy the necessary foods. 

Academic nutritional research con- 
firms the poverty hypothesis. Over the 
past 30 years, work by Waterlow and 
Payne’ and others has shown that the 
protein levels recommended by the 
World Health Organization (WHO) 
and indeed by their own nutrition 
department were far too high. As I am 
sure most of you know, the reason 
nutritionists thought more protein 
was needed was that if the energy or 
calorie content of diet is too low. pro- 
tein is burned to make up this deficit 
and is not used for body building. It is 
as if you and I, living in a cold house in 
winter, ran out of fuel and so had to 
start burning the furniture and the 
house itself. What is significant about 


the findings is that they indicate that 
the main nutritional problem in the 
third world is not a protein gap, but an 
energy gap. In other words, it is not in 
the main a matter of altering diets, 
but of eating more. Of course, much 
needs to be done to improve feeding 
practices of children, but the main 
problems of families in the third world 
is not that they are*eating the wrong 
food, but that they are not eating 
enough. 

The problem of individual poverty is 
further aggravated by the lack of 
resources for health services. Not only 
are health resources in poor countries 
inadequate, they are often also inap- 
propriately spent. Health services are 
often molded on the rich Western 
model, with the result that sophisti- 
cated services are supplied to an elite 
minority in capital cities while rural 
areas and slums are neglected. As 
many physicians from poor countries 
come to our universities and hospitals 
for training, we must accept some 
responsibility for this bias. Fortunate- 
ly, many excellent schools of commu- 
nity and public health exist on both 
sides of the Atlantic and, of course, 
the WHO over the last decade has 
radically changed its priorities from 
prestige hospitals to primary care and 
the training of primary health care 
workers. But in spite of this, there 
exists in all countries that I have 
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visited a hard core of professionals 
who prefer that resources be spent on 
sophisticated medicine rather than on 
providing basic health care for the 
majority of the population. 


IMPROVING HEALTH CARE 


So far I have skimmed over the 
problems of children in the third 
world. The proportion of death and 
morbidity occurring in early childhood 
is very high. The diseases responsible 
for this are technically easy to cure 
and prevent, but the underlying prob- 
lem is one of poverty, the most obvious 
manifestation of which is that people 
do not have enough to eat. Poverty 
attacks the health of a community 
both by increasing the risk of disease 
and undernourishment at family level, 
and by limiting the resources of health 
services. 

If what I have said so far is nega- 
tive and depressing, the positive side 
is that relatively small but appro- 
priate interventions can save an enor- 
mous number of lives. If you accept 
that the life of a child is of equal value 
be he Ethiopian, Indian, American, 
English (or even Scottish, Welsh, or 
Irish), then there is no question that 
this work is worthwhile. 

If poverty is the main cause of ill 
health in children’ two points become 
obvious. First, improvement of the 
health status cannot be viewed in iso- 
lation, but must be seen as part of the 
total improvement of the circum- 
stances of individual families and 
communities. In certain situations, a 
good agricultural or income-generat- 
ing program may do more to improve 
health than diet or health interven- 
tion, though usually both components 
are needed. Second, because financial 
resources are limited, health care 
must rely heavily on the one resource 
that is available: the people them- 
selves. The self-help community ap- 
proach must be promoted, and experi- 
ments in this field are at the forefront 
of medical work in developing coun- 
tries today. 

The realization that the provision of 
health for poor countries is a qualita- 
tively different affair from that of 
rich countries has dawned on differ- 
ent people at different times, but per- 
haps the first attempt to systematize 
this in the Western world was at the 
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symposium at Makerere in Uganda, 
out of which came Maurice King’s 
source boak Medical Care in Devel- 
oping Countries“ This for the first 
time not only pointed out the misuse 
of high technology in poor countries, 
but more importantly gave guidance 
on alternative low-cost approaches. It 
emphasized that sick people cannot 
afford to travel great distances to get 
medical help and basically no health 
service was effective in terms of cov- 
erage beyond a 5-mile radius, so that 
resources are better spent in more 
low-cost services as against large 
teaching hospitals. It is interesting 
that this outreach approach follows 
many of the arguments of George 
Armstrong when he set up his clinics 
200 years earlier. Since the Makerere 
symposium, a host of writings have 
appeared, often by people connected 
with that original symposium, the 
pioneers in the English-speaking 
world of pediatrics being such people 
as Professor Morley, Dr Jelliffe,° Dr 
Maurice King,’ and Dr Ebrahim.: The 
fact that they are mainly British is 
almost certainly due to our imperial 
past! Of course, nowadays several cen- 
ters in North America are developing 
and improving on these early initia- 
tives and in almost all poor countries 
people are working toward providing 
basic primary health care. One of the 
key elements of this is the use of 
primary health workers chosen by and 
from the community, in a manner 
similar to the “barefoot doctor” in 
China. 

There are many problems and chal- 
lenges. How should these people be 
rewarded and who should pay them? 
How can they be supervised adequate- 
ly? Perhaps the most interesting 
aspect is how the community and the 
health services work together to plan 
and share the responsibility. As social 
structures vary from one country to 
another, so the blueprint for each 
country is unique. It is also complex, 
because it involves the entire back- 
ground of the family: economic, agri- 
cultural, and social. For physicians, it 
means giving up some of their God- 
like aura and separateness; it also 
means that we must follow David 
Werner’ and others in accepting that 
simple, often illiterate people can car- 
ry out most of the tasks we have been 


taught to believe should only be per- 
formed by persons with MDs. Physi- 
cians and nurses must become anthro- 
pologists, epidemiologists, but above 
all open-minded teachers. 


NONGOVERNMENTAL 
RELIEF AGENCIES 


In the struggle for development, 
what is the place for NGOs like 
OXFAM, the Save the Children Fund, 
and church-related organizations? 
First, we must recognize their limita- 
tions. They are small. In Kampuchea, 
OXFAM launched the largest relief 
program in its history, but it still cost 
only one tenth that of the United 
Nations effort. Like a scouting force, 
we can blaze the way for the big 
agencies, but we do not have the 
resources or the administrative skills 
to replace them. It is by working 
together that the best results ean be 
achieved. 

Second, voluntary agencies have 
had a tendency to coordinate. poorly 
with one another: in the Thai refugee 
camps there are more than 30 agen- 
cles working, with much rivalry and 
backbiting. Because each agency has 
to justify its work to its donors, there 
is always a temptation to talk about 
the bad things other agencies are 
doing in contrast to your own virtue. 
More dangerously, professionals from 
different countries use different 
drugs and techniques, causing enor- 
mous confusion and making a uniform 
training of indigenous health workers 
almost impossible. In general, howev- 
er, coordination between agenctes has 
improved. In the field, it depends 
largely on the will of the host govern- 
ment to control and coordinate the 
large number of eccentrics who work 
for these organizations. 

The third main criticism is that of 
amateurism: the big governments and 
multilateral UN agencies have a large 
number of experts who receive even 
larger salaries, which are out of range 
of charities. This may be a fair criti- 
cism of some voluntary agencies, but 
not of the older ones. The medical 
advisers we have had in Kampuchea 
are considerably more experienced 
than those based there under the UN 
consortium. In 1975, when working 
during the Ogaden desert famine in 
Ethiopia, I never saw a physician or 
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nutritionist from the UN or any donor 
government agency. In fact, there 
were only four physicians in the area: 
one was murdered, one was chased off 
by an angry military patient in a tank, 
and finally there were we two 
OXFAM physicians, who were ex- 
tremely cautious! 

If the theoretical disadvantages of 
voluntary agencies are that they are 
small, anarchic, and amateur, the 
advantages are that they respond 
quickly, are flexible, and can take 
risks. By this, I mean that they do not 
have to be as cautious as the larger 
establishment bodies. Bilateral gov- 
ernment or multilateral UN aid has to 
be mediated through the bureaucracy 
of the recipient country’s government. 
With the best will in the world, this is 
often cumbersome and sometimes 
frankly corrupt. The NGOs, though 
small, can choose whether to work 
with government programs or 
through private persons or groups in 
the needy country. This flexibility of 
response is especially useful in the 
promotion of new ideas in health care, 
such as oral rehydration for diarrhea, 
or the village health worker schemes. 
It allows committed people to contin- 
ue their work even when their govern- 
ment is corrupt and feckless, like that 
of Idi Amin in Uganda. Once contacts 
have been built up in third-world 
countries, it is easy to respond quick- 
ly. 

Nongovernmental organization aid 
also has the advantage that it, unlike 
government aid, is not “tied” (ie, 
spent én goods bought in the donor 
country). If the British government 
grants aid, it expects most of the 
hardware, such as vehicles and hospi- 
tal equipment, to be bought from Brit- 
ain. If several governments are giving 
to one country, this tying militates 
against standardization of equipment, 
servicing, etc. Many donor govern- 
ments now appreciate these advan- 
tages and subsidize NGO programs, 
for example “the pound-for-pound 
agreement” in the United Kingdom 
and Canada. 

In addition to the work in the poor 
countries themselves, voluntary agen- 
cies also seem to be particularly effec- 
tive in harnessing public opinion; for 
example their ability to root out the 
abuses of governments and multina- 
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tional companies that operate from 
rich countries. The most recently and 
widely publicized example is the baby 
milk scandal. In this case, the larger 
artificial milk manufacturers , were 
attacked for promoting artificial baby 
foods in the third world. The disad- 
vantages of bottle as against breast 
feeding have been well established. 
Apart from the heavy cost of the milk 
for poor families, the bottle is in many 
circumstances a killer: ignorance, poor 
hygiene, and lack of a clean water 
supply mean that feeds are often con- 
taminated. This leads, not surprising- 
ly, to frequent bouts of diarrhea that 
in turn push the child into the 
vicious circle of malnutrition and 
infection that all too frequently ends 
in death. My wife and I have visited 
health projects in North Yemen; these 
were often several hours’ steep walk 
away from the nearest road. Yet even 
in these remote places, the smallest 
store stocked different brands of milk 
powder, along with feeding bottles 
and, of course, the ubiquitous Coca- 
Cola tins. In the dry season, water 
supplies in these villages are very 
limited and often two hours’ climb 
from dwellings. It is common to find 
dirty baby bottles tucked away on 
dirty shelves or lying on the floor. 
Not surprisingly, surveys demon- 
strate that more than one quarter of 
all children born die before reaching 
the age of 2 years. The main cause of 
death is poor feeding practices. Part 
of what is needed is the health educa- 
tion and training of mothers and 
traditional birth attendants that 
OXFAM is funding. However, the 
milk companies should act to ensure 
that their products are not misused. 
Increasing evidence of the serious 
impact of bottle feeding on a child’s 
health led NGOs on both sides of the 
Atlantic to lobby the companies and 
publicize the problems. A bitter strug- 
gle followed and, indeed, continues 
with large-scale legal battles. A posi- 
tive outcome out of this was that in 
the autumn of 1979, the WHO called a 
meeting to discuss the issue. Child 
nutrition experts, NGOs, and the com- 
panies were invited. What came out of 
this meeting and its successor last 
February was an agreement to set up 
a code of conduct on the selling of 
artificial milk. Of course, this is not 


the end of the problem and NGOs are 


busy working on a watchdog protocol 


to ensure that the code of conduct is 
followed; but most of us involved 
believe that the present willingness of 
companies to discuss the problem is an 
enormous step forward. 

Similar campaigns are developing 
against the abuses of drug companies. 
In North Yemen, we saw quacks sell- 
ing dangerous and inappropriate 
drugs, such as corticosteroids and ami- 
nophylline. 

In these and other issues, private 
persons and groups have a unique role 
to play. What Nader did for the auto- 
mobile industry, we medical people 
can do for children in the third 
world. 


OXFAM 


The NGO that I work for, OXFAM, 
started when a group of Quakers, uni- 
versity dons, and other religious and 
secular people in Oxford decided to 
help Greek children under German 
occupation as it suited their humani- 
tarian and classical leanings. Since the 
reign of Charles I, Oxford has had the 
reputation as the home of lost causes 
and this particular one did have some 
teething problems, but the enthu- 
siasm generated was channeled in dif- 
ferent directions, especially into han- 
dling refugee problems in Europe 
after World War II. As these prob- 
lems subsided, a decision had to be 
made whether to close shop or contin- 
ue, and if to continue in what direc- 
tion to go. It was decided to move 
away from pure relief work and 
become involved in development. The 
three British protectorates of Bechua- 
naland, Basutoland, and Swaziland in 
southern Africa were chosen and the 
first field director appointed. From 
that time, the organization has grown 
steadily to become the largest over- 
seas charity in the United Kingdom. 
Nowadays, branches exist in several 
rich countries and we have 24 field 
offices based in various parts of the 
poor world involved in roughly 1,000 
projects in 74 countries. Each of these 
offices is staffed by a field director, 
whose main function is to identify 
indigenous projects, recommend fund- 
ing, and monitor progress. The train- 
ing and ability of these field directors 
vary enormously, but one of their key 
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roles is to understand how societies 
work and what constraints operate to 
prevent poor people from developing 
their human potential. In its simplest 
terms, our aim is to improve by what- 
ever means are practical and with our 
resources the quality of life of poor 
people in the third world. This 
involves understanding the factors 
responsible for poverty and depriva- 
tion, be they economic, political, social, 
or technical. We enable people to help 
themselves. 

In recent years, between four fifths 
and three fourths of our money has 
gone toward this steady, painstaking 
development work, and the balance to 
disaster relief. Inevitably, it is our 
disaster work that catches the public 
eye and many members of the British 
public to whom OXFAM is a household 
word know nothing of our develop- 
ment work. However, relief and devel- 
opment are often difficult to separate, 
because one grows out of the other. 
That is true of our Kampuchean oper- 
ation, and because it is topical I will 
review our operation there. 


KAMPUCHEA 


Karly last year, as the Vietnamese 
took over Kampuchea the horrific evi- 
dence of Pol Pot’s regime began to 
emerge. Not until August was one of 
our representatives allowed in. He 
found Phnom Penh to be a ghost town, 
with many hungry and needy people. 
At the periphery, the administration 
was hampered by a lack of manage- 
ment skills, the middle classes having 
largely been liquidated. Of 250 physi- 
cians, fewer than 50 were left. 

We decided to charter the first 
available airplane and fly in milk, 
sugar, and oil. We only waited for 
provisional approval from the Minis- 
try of Health before two colleagues 
and myself flew into Phnom Penh. We 
had no visas and were nearly sent 
back straightaway, but eventually, 
after long discussions on the tarmac, 
we persuaded the authorities to let us 
stay one week. We have been there 
ever since! 

The health problems we see there 
are given in the Table. As malnutri- 
tion was the main problem, it was 
decided that our emphasis should be 
on food in the short term and agricul- 
ture in the long term. Flying in food is 
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Breakdown of Cases in Phnom 
Penh Hospitals and Clinics 
During September 1979 


% of Patient 


* Condition Population 


Malnutrition (and 
anemia) 

Gastroenteritis 

Respiratory disease 

Malaria 

Accidents and civilian 
war injuries 

Tuberculosis* 

Ear, nose, and throat 
disorders 

Dental disorders 

Genital disorders 

Skin disorders 

Kidney disorders 

Pia (yaws) 

Anthrax 


*The real figure for tuberculosis is probably 
much higher. The above figure is limited to those 
with demonstrable acid-fast bacilli in their spu- 
tum. The coverage and quality of laboratory 
services is poor. Thus, many tuberculosis cases 
are probably classified under “malnutrition” or 
“respiratory disease.” 


not economical and, anyway, can only 
provide small quantities. We resolved 
to try for a ship. No Western ship had 
come to the port of Kompong-Som, 
and although we had some details of 
the facilities, harbor depth, ete, we 
believed it essential to visit before 
commissioning a ship. Day after day, 
the authorities promised to take us the 
200-odd miles to the port, but each day 
the trip was postponed until the time 
came when we had to decide whether 
to cancel the ship, which was already 
loading in Singapore. We said, “No 
visit, no ship.” They called our bluff, 
but softened it by saying that we 
would be taken to the port to welcome 
the barge when it came in. It is very 
probable that. they too had their 
doubts about us. We might have been 
spies. How did they know that we 
really had a loaded barge available? 
As it happened, all turned out well. 
The barge arrived (incidentally, flying 
the Pol Pot flag by mistake), half the 
cabinet drove down to meet it, and the 
unloading was efficiently (if rather 
slowly) handled. Other agencies soon 
followed, and soon 11 ships were in 
Kompong-Som waiting to be un- 
loaded. Later on, the port became 
increasingly congested, so we en- 
quired about sending boats up the 
Mekong river through Vietnam. After 
a lot of discussion and persuasion, we 


were given permission and completed . 


the “double” of having the first West- 
ern ship unloaded at Phnom Penh in 
five years. 

More recently, food shipments have 
been replaced by seeds for the next 
planting season, and by the end of 
April 1980, 10,000 tons of rice seeds 
had arrived. Clearly, the whole opera- 
tion could have failed: the barges 
could have sunk in the South China sea 
or gone aground, or the food might 
have been commandeered by Vietna- 
mese troops. Fortunately, on this ocea- 
sion all went well. It is in taking such 
risks that voluntary agencies justify 
their existence. 

Within Phnom Penh, discussions 
with the Ministry of Health still pose 
enormous problems. Most troublesome 
of these is the Ministry’s inability to 
formulate a plan for rebuilding and 
equipping their rural health services. 
We believe that the priority should be 
in training paramedics to replace 
staff who were killed or who fled the 
country. One example of this is a pilot 
nutrition project that we have helped 
set up in one of the children’s hospitals 
in Phnom Penh. This is being used to 
train other workers who will service 
outlying provinces. Inevitably, with so 
little infrastructure progress has been 
painstakingly slow. 

The problems of children in the 
third world are great, and the loaves 
and fishes that small agencies like 
OXFAM have to contribute are cer- 
tainly important. If George Arm- 
strong were here, he might well say 
“déjà vu,” but I believe he would also 
want to be involved. , 
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Radiological Case of the Month 
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Harvey E. Heidinger, MD (Contributors); Lionel W. Young, MD (Section Editor) 


n intravenous urogram (IVU) an- 
teroposterior (AP) scout roent- 
genogram (Fig 1) of a 3-year-old girl 
with a history of recurrent urinary 
tract infections showed a partially cal- 
cified mass in the right pelvic area. 
The mass pressed on the right side of 
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Figure 1. 
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the bladder. Results of physical exam- 
ination were unremarkable. Deep pal- 
pation in the pelvic area and digital 
rectal examination showed no evi- 
dence of a mass and no tenderness. 
Laboratory data included 24-hour 
urine vanillylmandelic acid and cate- 
cholamine levels, which were normal. 
A decubitus position AP roentgeno- 
gram (Fig 2) of the pelvic area showed 
that this mass was mobile. Laparoto- 
my was performed. 
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Denouement and Discussion 


Mobile Calcified Spontaneously Amputated Ovary 


Fig 1.—AP supine abdominal roentgenogram (IVU scout); note 
tiny, irregular calcification (arrow) in right hemipelvis, partially 
obscured by bowel gas. 


Fig 2.—AP roentgenogram (right decubitus position) selected 
from IVU; note same irregular calcification (arrow) in more 
vertical position. Note slight extrinsic pressure on right superior 
aspect of bladder. 


At laparotomy, a calcified and free- 
ly mobile abdominal mass, measuring 
1 to 2 cm, was found. A roentgeno- 
gram of the removed specimen 
showed calcification similar to that 
seen on the preoperative roentgeno- 
grams. The right ovary was absent. 
On histologic examination, the mass 
was composed of calcification within 
necrotic matter with no recognizable 
specific tissue remaining. 

The differential diagnosis of pelvic 
calcifications in children includes the 
following’: (1) vascular; nonheman- 
giomatous or hemangiomatous phle- 
boliths, arterial plaques, or diabe- 
tes-related vascular calcification; (2) 
urinary tract; if in the ureter, tubercu- 
losis-related calculi; if in the bladder, 
schistosomiasis-related, tuberculosis- 
related, or carcinoma-related calculi; 
(3) female genital tract; if in the ovar- 
ies, dermoid cyst, psammoma-body 
tumor, fibroma, gonadoblastoma, ter- 
atoma, or dysgerminoma; (4) male 
genital tract; calcifications of the 
walls of the ductus deferens or, in 
diabetes, in the blood vessels of 


seminal vesicles; and (5) other pelvic 
calcifications; calcified lymph nodes, 
apendicolithiasis, calcification of the 
omentum, calcified parasites, calcified 
paraspinal tuberculous abscess, 
neuroblastoma, Wilms’ tumor, renal 
adenocarcinoma, soft-tissue sarcoma, 
Ewing’s sarcoma, therapeutic injec- 
tion of calcium salts and heavy metals 
into the abdominal wall, calcified 
hematoma, or teratoma. 

A freely movable calcified mass 
within the abdomen or pelvic cavity 
might represent calcified deposits 
within the omentum, calcified lymph 
nodes, infarction or inflammation in 
the appendices epiploicae with sponta- 
neous amputation, pendulous ovarian 
cyst, and spontaneous amputated cal- 
cified ovary. 

Unilateral absence or atresia of an 
ovary and distal fallopian tube might 
be noted incidentally at surgery or at 
autopsy. A single amputated ovary 
might be found within the pelvic area, 
secondary to either past torsion with- 
in unusually mobile adnexa or stran- 
gulation by peritoneal bands. Occa- 


sionally, an amputated ovary is calci- 
fied or ossified.’ The right adnexa is 
involved more often, presumably be- 
cause of the stabilizing effect of the 
sigmoid colon on the left adnexal 
organs. In the patient herein de- 
scribed, no prior acute abdominal 
symptoms occurred. Presumably, this 
is a rare example of éorsion of undis- 
eased adnexa. 
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Clinical Memoranda 


Primary Pulmonary 
Rhabdomyosarcoma 
in Childhood 


Primary pulmonary rhabdomyosar- 
coma is a rare lesion, especially in 
pediatric patients. Of the 22 described 
patients with primary pulmonary 
rhabdomyosarcoma, only two were 
less than 20 years of age." In this 
article, we describe a child with pri- 
mary pulmonary rhabdomyosarcoma 
in whom treatment by surgical exci- 
sion and chemotherapy resulted in 
five-year disease-free survival. 

Report of a Casg.—A 21-month-old boy 
was first examined in April 1975 for evalu- 
ation of a cough of six months’ duration 
and right-sided chest pain. There was per- 
cussion dullness and decreased breath 
sounds over the right hemithorax. The liver 
edge was noted 3 cm below the right costal 
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margin. Chest roentgenograms showed 
complete opacification of the right-naiddle 
and lower lung fields (Fig 1). Treatment 
with oral penicillin for one week procuced 
no improvement. The results of the fellow- 
ing laboratory studies were normal: com- 
plete blood cell count, serum electrc ytes, 
renal and liver function tests, and tubercu- 
lin testing. Liver-spleen scan showed only 
downward displacement of the liver Aor- 
tography showed a mass in the lower por- 
tion of the right hemithorax with its blood 
supply entering from below via a branch of 
the inferior phrenic artery. 

Thoracotomy was performed, end a 
12 x 8 x 6-cm. encapsulated solid tumor 
that weighed 3,100 g was removed along 
with the middle and lower lobes ef the 
right lung. Histologic examination saowed 
embryonal rhabdomyosarcoma (Fig 2). No 
evidence of perihilar node involvement or 
spread of tumor beyond the capsue was 
found. The tumor did not appear to be 
connected to any surrounding structure. 
Skeletal roentgenograms, bone marrow 
aspiration and biopsy, bone scan, and brain 


scan failed to demonstrate other foci of 
disease. 

On the tenth postoperative day, combi- 
nation chemotherapy with vincristine, dac- 
tinomycin, and cyclophosphamide was 
started. Vincristine sulfate, 0.05 mg/kg, 
was given each week for 12 doses and then 
on days 1 and 8 of each cycle. Dactinomy- 
cin, 15 wg/kg per day, and cyclophospha- 
mide, 10 mg/kg per day, were given on 
days 1 through 5 of each cycle. Cycles of 
chemotherapy were repeated at six-week 
intervals for two years. The child was 
hospitalized once for fever and neutrope- 
nia. No radiation therapy was given. The 
child has continued to grow and develop in 
a normal fashion. He is now five years past 
diagnosis and remains free of disease. 

Comment.—Primary pulmonary 
rhabdomyosarcoma is extremely un- 
usual. During the period 1926 to 1968, 
Memorial Hospital, New York, record- 
ed 5,714 cases of primary lung tumors, 
only five of which were rhabdomyo- 
sarcoma.'* Seventeen other cases of 


Fig 1.—Initial chest roentgenogram of 21- 
month-old boy with primary pulmonary 
rhabdomyosarcoma. 
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Fig 2.—Representative histologic section 
of tumor from patient shown in Fig 1. 
Arrow points to cross striations (hematox- 


ylin-eosin. x 970). 


primary pulmonary rhabdomyosarco- 
ma have been reported, the majority 
occurring in patients in their fifth and 
sixth decades of life. In five series of 
childhood rhabdomyosarcoma!":!?"8-2° 
totaling 253 patients, only two cases 
of pulmonary rhabdomyosarcoma 
were reported. One tumor was de- 
scribed as “intrathoracic,” but no oth- 
er information was given on the ori- 
gin of the tumor." In the other case 
the tumor arose from the bron- 


"chus. 


It has been suggested that “pulmo- 
nary rhabdomyosarcoma arises by 
myoblastic differentiation of primi- 
tive mesenchymal cells present in 
bronchial walls and pulmonary inter- 
stitial tissue.”* This theory is sup- 
ported by the obvious bronchial con- 
nections noted in several tumors’:*:'° 
and by the presence of primitive 
mesenchymal cells and differentiat- 
ing myoblasts in others.’ 

There are no pathognomonic physi- 
cal or roentgenographic findings in 
pulmonary rhabdomyosarcoma. Com- 
mon initial complaints include cough 


and chest pain. Some tumors have 


been detected on routine chest roent- 
genograms. Fever, malaise, anorexia, 
and weight loss were seen in four of 
five patients with pulmonary rhabdo- 
myosarcoma described by Martini et 
al." Various roentgenographic 
changes have been described, but the 
majority of studies show sharply 
demarcated mass densities in the lung 
without surrounding pneumonitis. 
The diagnosis requires thoracotomy 
and biopsy. These tumors grow into 
the lung parenchyma rather than 
breaking through the bronchial muco- 
sa where they would be accessible to 
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bronchial biopsy or cytologic examina- 
tion. The tumors are often large, 
spherical masses that are located 
within or between the lobes of the 
lung. In the majority of cases, no 
definite point of origin can be located, 
although in one series 19% were endo- 
bronchial." 

The two previously described pedi- 
atric patients received surgery, radia- 
tion, and chemotherapy. Both children 
had a good initial response. One child 
remains alive 71 months after diagno- 
sis.” The other child died of recurrent 
disease 15 months after diagnosis. 

The rationale for the treatment of 
our patient was based on the recent 
reports of the efficacy of chemothera- 
py in the treatment of childhood rhab- 
domyosarcoma. Children’s Cancer 


_ Study Group A demonstrated the use- 


fulness of vincristine and dactino- 
mycin in controlling micrometastatic 
disease in patients with rhabdomyo- 
sarcoma.”' Prior to the discovery of 
effective combination chemotherapy, 
up to 40% of children with completely 
excised stage I rhabdomyosarcoma 
died from recurrent or metastatic dis- 
ease.” Children’s Hospital of Los 
Angeles reported that intensive che- 
motherapy with vincristine, dactino- 
mycin, and cyclophosphamide was 
useful as the primary mode of therapy 
in nine children with unresectable pel- 
vic rhabdomyosarcoma.” Radical mu- 
tilating surgery, and in some cases 
radiation therapy, was avoided, and 
excellent disease-free survival rates 
were achieved. 

In our patient, our goal was to 
administer curative therapy and pre- 
serve normal function. All visible 
tumor was surgically removed. Radia- 


h 


washes a 






tion was not administered because of 
the delayed effects it would have on 
chest-wall growth and pulmonary 
function. Intensive chemotherapy 
was used to control residual disease at 
the microscopic level. The child is now 
alive, functioning normally, and free 
of disease five years after diagnosis. 
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Staphylococcal Scalded Skin 
Syndrome After Herniorrhaphy 


Staphylococcal scalded skin syn- 
drome (SS) is caused by coagulase- 
positive staphylococci, generally of 
phage group 2. This illness has been 
previously described as a complication 
of cireumcision in neonates,’ but to 
our knowledge there have not been 
cases reported after other operations 
performed during the neonatal period. 
We recently treated an infant in 
whom SS developed on the first post- 
operative day after inguinal hernior- 
rhaphy. Physicians who care for in- 
fants should be aware of this potential 
complication of surgical procedures. 


Report of a Case.—An 18-day-old boy was 
admitted to another hospital for elective 
repair of bilateral inguinal hernias. The 
infant had been circumcised without diff- 
culty on the second day of life. Before 
herniorrhaphy, the infant had been thriv- 
ing, afebrile, and feeding well at home. 
However, the child was noted to have a 
small erythematous pustule in the right 
inguinal region on the day prior to surgery. 
The pustule ruptured spontaneously and 
there was no progression at that time. No 
other family members had signs of staphy- 
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lococeal disease. 
Bilateral inguinal herniorrhaphies the 


next day were uneventful. Hight to tens 


hours after surgery, the right inguinal 
wound became erythematous, with vesicles 
spreading from the site. The infant had a 
temperature of 39.5 °C, was irritable, and 
fed poorly. Approximately 20 to 24 hours 
postoperatively, a localized area of exčolia- 
tion developed in the right inguinal region. 
The skin of the lower abdomen and genita- 
lia was noted to be inflamed and edema- 
tous. The child was given dexamethasone, 1 
mg intravenously (IV), and cephalothin 
sodium, 100 mg IV. Each medication was 
readministered once after 12 hours. The 
patient showed an increasing toxic reac- 
tion and on the second postoperative day 
was transferred to Childrens Hospital of 
Vanderbilt University, Nashville, Tenn. 

On admission, an exfoliative dermatitis 
involved the skin over the inguinal areas, 
lower abdomen, portions of each extremity, 
and scattered patches of the head and neck. 
There were no lesions on the mucous mem- 
branes. The denuded areas were erythema- 
tous and tender. Nikolsky’s sign was pres- 
ent. There was marked edema of the skin 
over the right lower quadrant of the abdo- 
men and the right inguinal surgical wound 
had undergone dehiscence. The abdomen 
was tense and distended, and bowel sounds 
were absent. Ileus was evident on abdomi- 
nal roentgenograms. 

Culture samples were taken and therapy 
was initiated with IV methicillin sodium, 
100 mg/kg/day. and IV gentamicin sul- 
fate, 5 mg/kg/day. Vigorous replacement 
of fluid was required, with careful atten- 
tion to serum electrolyte levels, urime out- 
put, and body weight. Temperature bal- 
ance was maintained by keeping the nfant 
in an incubator. Silver sulfadiazine was 
applied topically to the affected areas and 
burn isolation procedures were used. 
Approximately 75% of the body surface 
area became involved. Thrombocytopenia 
developed (40,000 to 50,000/cu mm) on the 
third hospital day. Silver sulfadiazine was 
withdrawn and the platelet count returned 
to pretreatment levels (300,000 to 350,000/ 
cu mm) within four days. The child was 
given nothing by mouth until the eighth 
day after surgery. He was gradually 
advanced to normal feedings over the sub- 
sequent four days. 


Staphylococcus aureus grew from cul- 
ture of specimens taken on the day of 
admission from the nasopharynx, right 
inguinal wound, and exfoliating skin. 
Escherichia coli also grew from a culture 
of a specimen of the inguinal wound. 
Staphylococcus epidermidis grew from a 
culture of blood on the sixth culture day. 

The infant’s condition responded well to 
therapy and he was discharged 15 days 
after surgery. He received 11 days of ther- 
apy with methicillin. Use of gentamicin 
had been discontinued after four days. At 
the time of discharge, the inguinal inci- 
sions were healing well by second inten- 
tion. 


Comment.—Staphylococcal 
skin syndrome is “one of the most 
acutely devastating skin diseases.” 
Staphylococci of phage group 2*° and 
occasionally phage group 1° are the 
etiologic agents. These organisms can 
produce an exotoxin’’ that has been 
found to cause intraepidermal cleav- 
age through the stratum granulo- 
sum.** The clinical manifestations 
range from mild scarlatiniform rash 
to localized bullous impetigo and 
severe generalized exfoliation.'*** 

Generalized exfoliative SS usually 
occurs in infants and children younger 
than 5 years. The characteristic der- 
matologie features and clinical course 
have been well described.'* During 
the acute phase of the illness, severe 
problems with fluid balance and tem- 
perature regulation may occur.'” 
Treatment consists of administration 
of methicillin parenterally, careful 
management of fluids, and mainte- 
nance of body temperature. There is 
no consensus regarding duration of 
therapy with antibiotics, but five to 
seven afebrile days is probably ade- 
quate. Topical therapy should be 
included and patients treated as if for 
extensive second-degree burns. Use of 
corticosteroids is contraindicated.’ 

The patient described was noted to 
have a pustule in the right groin the 
day prior to inguinal herniorrhaphy. 
This may have been the earliest man- 
ifestation of infection with coagulase- 
positive staphylococci. Povidone-io- 
dine, an effective antistaphylococcal 
cleanser, was used preoperatively to 
prepare the surgical field. However, 
this cannot guarantee to prevent gen- 
eralized SS, since the site of infection 
may be distant from the skin.' Annun- 
ziato and Goldblum presented a simi- 
lar case wherein, prior to circumcision, 
pustules were noted in the groin of a 
patient in whom generalized exfolia- 
tive SS developed postoperatively.? 
Elias et al presumed that “host differ- 
ences” account for the manifestations 
of localized vs generalized SS ina given 
patient.’ Conceivably, surgical disrup- 
tion of the skin through an area of 
pustulosis in an infected child might 
compromise local barriers and contrib- 
ute to the development of generalized 
SS. Therefore, a careful examination 
of the neonate’s total skin surface 
should be made prior to surgical proce- 
dures. Any scarlatiniform or pustular 
rash warrants postponement of the 
operative procedure. 

There have been only a few 
reported cases of SS complicating cir- 
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scalded. 


cumcision in neonates.'? The case pre- 
sented herein represents, to our 
knowledge, the first description of SS 
after another neonatal surgical proce- 
dure, but presumably SS could compli- 
cate any neonatal surgery. Postopera- 
tive SS results in greatly increased 
morbidity and hospital costs. In addi- 
tion, at least one death has been at- 
tributed to SS after circumcision.” 
Clearly, it is important that surgeons 
and pediatricians be aware of this 
uncommon but significant and poten- 
tially life-threatening complication of 
surgical procedures performed during 
the neonatal period. 
MICHAEL ARTMAN, MD 
G. DENNIS SHANKS, MD 
Department of Pediatrics 
GEORGE W. HOLCOMB, Jr, MD 
Department of Pediatric Surgery 
Vanderbilt University Hospital 
Nashville, TN 37232 
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Persistent Reactivity of Patent 
Ductus With a Review of the 
Mechanism of Spontaneous Closure 


The ductus arteriosus is reactive to 
a number of chemical stimuli. These 
include arterial oxygen tension, cate- 
cholamines, kinins, and _ prostaglan- 
dins. Prostaglandin E has been used to 
maintain the patency of the ductus 
arteriosus in infants with certain 
forms of congenital heart disease. 
Similarly, prostaglandin inhibitors 
are useful as medical treatment to 
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induce spontaneous closure of the duc- 
tus arteriosus in premature infants. 
“We report the persistence of this reac- 
tivity of a ductus arteriosus in a 3.5- 
year-old child, a phenomenon not yet 
reported in this age group. 


Report of a Case.—The patient was a 
3.5-year-old twin. The patient was asymp- 
tomatic and her twin was unaffected. On 
physical examination the heart rate was 
142 beats per minute, and the blood pres- 
sure was 100/60 mm Hg in the right arm. 
The apical impulse was located at the left 
fifth intercostal space in the mediclavicu- 
lar line. There was a prominent thrill in the 
second and third left intercostal spaces. 
The first and second heart sounds were 
normal. A continuous “machinery” grade 
4/6 murmur with multiple clicks was pres- 
ent at the second left intercostal space. The 
murmur radiated to the left side of the 
neck and apex. Peripheral pulses were of 
the water-hammer type. A chest roentgen- 
ogram revealed left ventricular promi- 
nence and an enlarged pulmonary artery. 
The ECG was within normal limits. 

During cardiac catheterization, the ve- 
nous catheter was advanced to the main 
pulmonary artery and both of its branches. 
In spite of numerous attempts, the cathe- 
ter could not be manipulated into a ductus 
arteriosus. Blood saturation studies at that 
time failed to show any left-to-right shunt, 
and on auscultation a murmur was no 
longer audible. Ten minutes later, however, 
the murmur became quite loud, and blood 
saturation studies at this time revealed a 
significant left-to-right shunt (Table). Be- 
cause of this finding an arterial catheter 
was advanced retrograde to the region of 
ductus arteriosus and maneuvered through 


the ductus arteriosus into the left pulmo- 
nary artery, thus proving the presence of a 
ductus arteriosus. At the conclusion of the 
study, the murmur was still audible. 

The following day the continuous mur- 
mur disappeared spontaneously only to 
reappear in a few minutes. The phenome- 
non was noted by several observers. 
Administration of aspirin led to temporary 
disappearance of the murmur. Aspirin was 
tried three times in an attempt to achieve 
permanent closure, but each time the mur- 
mur reappeared. Therefore, it was decided 
to divide the ductus arteriosus surgically. 
At surgery, the ductus arteriosus was 
found to be a large structure—10 mm in 
diameter. It was divided without difficulty 
(Figure). 


Comment.—Functional closure of 
the ductus arteriosus in most normal 
full-term infants occurs within ten to 
15 hours after birth,’ while anatomic 
closure may be delayed from one week 
to two months.** Both functional and 
anatomic closure may occasionally be 
delayed until adult life. 

The exact mechanism of closure of 
the ductus is unknown, but it is gener- 
ally accepted that closure shortly after 
birth is brought about by a contrac- 
tion of its muscle coat.’ Although the 
nature of an eliciting mechanism has 
been controversial, most of the studies 
have centered on the role of oxygen 
tension. Its constrictive effect®? is 
now generally accepted although the 
mechanism of action is still unknown. 
Other chemical mediators including 
catecholamines,* acetylcholine, 5-hy- 
droxytryptamine, and bradykinin 


Operative photograph shows transverse aortic arch (large closed arrows), left subclavi- 
an artery (small open arrow), and patent ductus arteriosus (large open arrows). 
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have been proposed as playing a role 
in the closure of the ductus. Coceani 
and Olley observed that prostaglan- 
dins (E type) maintained the ductus in 
a patent state.” This finding has been 
employed in the emergency manage- 
ment of certain forms of congenital 
heart disease,” while inhibition of 
prostaglandin synthesis has been used 
as emergency medical treatment of a 
large patent ductus arteriosus.” 

The late disappearance of a contin- 
uous murmur has been described 
under various circumstances, and 
spontaneous late closure of a ductus 
arteriosus has been described by vari- 
ous authors.” In the present case, 
none of the previously encountered 
mechanisms of closure of a patent 
ductus arteriosus were noted. There 
was no pulmonary hypertension or 
congestive heart failure that was 
responsible for functional closure, nor 
was endocarditis, thrombus, or intra- 
luminal veil in the pulmonary artery 
responsible for anatomic closure. 
Catheter-induced spasm may have 
been responsible for spontaneous dis- 
appearance of the murmur. However, 
this phenomenon was also observed 
one day after the catheterization; 
administration of aspirin (antiprosta- 
glandin) in the postcatheterization 
period resulted in temporary disap- 
pearance of the murmur. These fac- 
tors demonstrate the persistent reac- 
tivity of the ductus arteriosus in this 
case, although the changes that fol- 
lowed aspirin administration may 
have been simply a coincidence. 

DAVID Z. FRIEDBERG, MD 
RANJIT S. RAJPAL, MD 

S. BERT Litwin, MD 

JOSEPH ZONDLO, MD 
Milwaukee Children’s Hospital 
Pediatric Cardiology 

2040 W Wisconsin Ave 
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Fatal Pneumonia Caused by 
Adenovirus Type 35 


The occasional association of adeno- 
viruses with severe and fatal infec- 
tions has been reported, "°? and most 
of the infections were related to ade- 
novirus type 3, 7, or 21. Adencvirus 
type 35 is a recently recognized sero- 
type that was recovered from a 
patient who had a renal transplant 
and who died of disseminated adeno- 
virus infection.’* Recently, we ob- 
served a severe adenovirus type 35 


infection in a 2-year-old child. As far. 


as we can determine, ours is the first 
report of a fatal infection caused by 
adenovirus type 35 in a child. 


Report of a Case.—A 2-year-old girl was 
brought to the emergency room of Charity 
Hospital of New Orleans with a grand mal 
seizure and a rectal temperature of 39.9 °C. 
She had been hospitalized five times pre- 
viously for recurrent pneumonia and had 
been discharged from the hospital one 
week before the present admission. Since 
that time, she had had a nonproductive 
cough and had become febrile on the day of 
admission. 

The patient was born at term. The preg- 
nancy and delivery were normal. At age 9 
months, she was admitted to the hospital 
with fever and respiratory distress. At that 
time, extensive laboratory tests (including 
cultures for bacteria, viruses, fungi, and 
mycobacteria with a percutaneous lung 
aspirate specimen) failed to reveal the 
cause of her pneumonia. On three subse- 
quent occasions the child was hospitalized 
with similar problems (ie, bilateral pneu- 
monia, high fever, and respiratory dis- 
tress). 

On the final hospital admission, the 
patient weighed 9.5 kg (less than the third 
percentile). She was in respiratory distress, 
with a rate of 48/min and severe intercos- 
tal retraction. Analysis of an arterial blood 
gas sample (with the patient in room air) 
gave the following values: pH, 7.33; Pco., 40 
mm Hg; Po., 40 mm Hg; bicarbonate ions, 
20 mmole/L; and oxygen saturation, 78%. 
Her hemoglobin level was 11.7 g/dL, and 
her WBC count was 15,200/cu mm, with a 
differential count of 3% band forms, 74% 
neutrophils, and 19% lymphocytes. 

A chest roentgenogram showed bilateral 
pneumonia that was most prominent in the 
right upper lobe. From a percutaneous lung 
aspiration, a few drops of purulent materi- 
al were obtained. Gram’s stain of the aspi- 
rate showed numerous neutrophils and 
occasional Gram-positive cocci. Treatment 
with penicillin G potassium and chloram- 
phenicol sodium succinate was begun. Sub- 
sequent bacterial cultures were reported as 
negative. 

Follow-up roentgenograms of her chest 
showed further progression of the bilateral 
pneumonia (Fig 1). However, she became 
afebrile on the tenth hospital day. Despite 
increased ventilatory support, her condi- 
tion gradually deteriorated, and she died of 
respiratory failure, complicated by tension 
pneumothorax, on the 15th hospital day. 


Results._AUTOPSY FINDINGS.—The 
principal findings at autopsy were in 
the lungs, both of which were heavy 
and consolidated. On microscopic ex- 
amination, the alveolar walls were 
thickened and contained many lym- 
phocytes and macrophages. Focal ar- 
eas of alveolar hemorrhage were also 
present. In many places, alveolar lin- 
ing cells were plump and rounded, 
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‘with hyperchromatic nuclei. No intra- 
cytoplasmic or intranuclear inclusions 
were observed. The airways showed 
extensive alteration in the form of 
complete ulceration of respiratory epi- 
thelium in the distal segments, and 
various stages of squamous metapla- 
sia in the larger airways (Fig 2). 

Lymphoid tissue appeared hyper- 
plastic throughout the body. Micro- 
scopic examination revealed lymphoid 
hyperplasia and increased sinus his- 
tiocytes. The thymus was normal. An 
incidental finding was an atrial septal 
defect of moderate size. 

VIROLOGIC STUDIES.—An aliquot of 
the lung aspiration fluid was added to 
a small volume of sterile tryptose 
phosphate broth containing 0.5% gela- 
tin, and 0.2 mL was inoculated into 
tissue cultures of rhesus monkey kid- 
ney, HeLa, WI-38 (a lung fibroblast), 
and human embryonic kidney (HEK) 
cells. A virus was detected in the HEK 
cells only. The cytopathologic appear- 
ance in cultures consisted of rounding, 
swelling, and clumping of cells in the 
monolayer, an observation consistent 
with adenovirus infection. Examina- 
tion of tissue culture fluids with the 
electron microscope revealed particles 
with adenovirus morphologic appear- 
ance. Results of complement fixation 
tests of the same material were posi- 
tive for adenovirus. The virus hemag- 
glutinated rhesus monkey erythro- 
cytes, and hemagglutinin was inhib- 
ited by antiserum prepared in guinea 
pigs. The agent was identified as ade- 
novirus type 35 by both the standard 
neutralization and hemagglutination- 
inhibition tests using adenovirus 
type 35 reference antisera. Viral cul- 
tures of the lung, obtained at autopsy 
14 days after the lung aspiration, were 
negative. 

Comment.—Since 1958, adenovi- 
ruses have been isolated from the 
lungs of patients with fatal, nonbac- 
terial pneumonia.*"'* Most such cases 
have been observed in infants, in mil- 
itary recruits, and in immunosup- 
pressed patients. Sporadic cases have 
been reported to occur following viral 
infections such as measles.*:"° 

Our report describes a severe, debil- 
itating, progressive respiratory infec- 
tion in a retarded 2-year-old child. An 
isolation of adenovirus type 35 from a 
lung aspirate from this child and the 
lack of other viral or bacterial patho- 
gens suggest that this virus was the 
causative agent. Histologic examina- 
tion of lung tissue showed necrotizing 
bronchiolitis, pneumonia, and other 


474 Am J Dis Child—Vol 135, May 1981 


findings consistent with those de- 
scribed for  adenovirus-associated 


; pneumonia.***7*: 11.13 


We found no previous reports of a 
fatal illness caused by adenovirus type 
35 in children. The only other reported 
isolate related to a 61-year-old woman 
with a renal allograft who was 


undergoing immunosuppressive treat- 
ment. That report suggested that 
the virus might have been latent in 
the kidney and acquired at the time of 
the allograft implant. Our patient 
received no blood or blood products. 
Preceding multiple hospitalizations 
due to pneumonia seemed to suggest 





G 
Fig 1.—Roentgenogram of chest, taken on fourth hospital day, shows marked progres- 
sion of disease process with reticulated appearance of interstitial infiltrates fanning from 
hilus to periphery, which is consistent with viral pneumonia. 


Fig 2.—Section of lung with interstitial pneumonitis, hyaline membranes, and hyperplasia 
of alveolar lining cells (hematoxylin-eosin, x 430). 
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an immunologically compromised 
host. However, limited studies of her 
immune competence (including quan- 
titative serum immunoglobulins) 
yielded normal results, and postmor- 
tem examination of the lymphoid and 
thymic tissues did not reveal any per- 
tinent abnormalities. The reasons for 
the decline of the patient’s condition 
are unknown, but they must rest on 
variables other than those relating to 
and immunologic 
competence. 
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Aneurysms of the Aorta and 
Subclavian and Vertebral Arteries 
in Neurofibromatosis 


Neurofibromatosis is a generalized 
mesodermal and ectodermal dysplasia 
that primarily affects the skin, central 
and peripheral nervous systems, and 
skeleton.'? Arterial involvement is a 
less common manifestation.** Howev- 
er, coarctation of the aorta,*’ aneu- 
rysms,'’’ and stenosis of major ves- 
sels have been well documented." 
Reports of large-vessel aneurysms 
have been confined to renal,'’'? mes- 
enteric,” vertebral, and thyrocervi- 
cal vessels. We studied a patient in 
whom vertebra! angiography revealed 
a saccular aneurysm at 16 months of 
age. Repeated angiography at 7 years 
of age demonstrated aneurysmal dila- 
tion of the thoracic aorta and the left 
subclavian and the left vertebral 
arteries. The diagnosis of neuroãbro- 
matosis was first established with his- 
tological examination of the resected 
aortic aneurysm. 


Report of a Case.—A girl was noted to 
have limited neck movement at 5 months 
of age associated with a midline airy 
patch at the base of her neck. At 1 year of 
age, weakness of her left arm was noted. A 
myelogram at 16 months of age disclosed a 
complete block at T-1 and an artericgram 
showed a saccular aneurysm at the point of 
origin of the left vertebral artery (Fig 1). 
As there was no abnormality on the chest 
roentgenogram, the aorta was not specifi- 
cally examined at this time. An extensive 
decompressive laminectomy revealed an 
extradural lipoma with subcutaneous ex- 
tension, which was removed. There was 
little improvement in her condition after 
surgery. At 5 years of age, a posterior 
spinal fusion was performed for a progres- 
sive gibbus deformity. From the age of 5 
years, progressive weakness of her left 
arm was present and increased in severity, 
and at the age of 7 years she was admitted 
to Children’s Hospital of Los Angeles with 
stridor, exertional dyspnea, and numbness 
in her left arm of one month’s duration. 

Physical examination revealed a pleas- 
ant, intelligent girl with mild atrophy and 
weakness of the left arm. Constant in=pira- 
tory and expiratory stridor was present. 
Her blood pressure was 100/60 mm Hg in 
the right arm and 95/60 mm Hg on the left. 
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There was a loud bruit on the left side of 
the neck, but no abnormal masses were 
palpable. All the peripheral pulses were 
symmetrical and equal. The results of the 
cardiac examination were unremarkable. A 
chest roentgenogram disclosed a lobulated 
left upper mediastinal mass that projected 
into the left upper lobe. 

Routine cervical spine roentgenograms 
and tomograms revealed some increase in 
density of the vertebral bodies, with poste- 
rior scalloping and fusion of the posterior 
elements of C-2 and C-3. There had been an 
extensive laminectomy from C-4 to T-1. 

Aortography revealed an irregular, mul- 
tilobed aneurysm of the proximal descend- 
ing aorta, with a huge aneurysm that 
involved the left subclavian and left verte- 
bral arteries (Fig 2). The left vertebral 
artery filled by retrograde flow. The left 
carotid artery was deformed by this mass, 
but was not directly involved, and no 
abnormality was seen in the innominate 
artery or the ascending aorta. The distal 
descending aorta, celiac axis, and superior 
mesenteric and renal arteries appeared 
normal. The patient underwent thoracoto- 
my. On opening the chest, it was noted that 
there was a large pseudoaneurysm of the 
left subclavian artery that impinged on the 
trachea and a large fusiform aneurysm of 
the proximal descending aorta. The 
pseudoaneurysm was opened and all ves- 
sels that communicated with its cavity 
were ligated. The aortic aneurysm was 
resected and reconstructed using a woven 
Teflon graft after placement of a tempo- 
rary bypass. Unfortunately, considerable 
hemorrhage was associated with the graft 
placement and the patient sustained 
hypoxic cerebral damage from which she 
has made little recovery. Histology of the 
resected segment revealed characteristic 
appearances of neurofibromatosis (Fig 3). 


Comment.—This patient presents an 
unusually extensive distribution of 
large-vessel aneurysms with neurofi- 
bromatosis. In addition, progressive 
enlargement of one of these aneu- 
rysms documented by angiography 
has not been previously recorded. 

The combination of cervical spine 
abnormalities together with arterial 
aneurysms should suggest the possi- 
bility of neurofibromatosis. However, 
characteristic findings of neurofibro- 
matosis with anterior scalloping of the 
vertebrae and “golf tee” configura- 
tion of the individual vertebral bodies 
were not present in this patient and 
are in fact very rare in an infant." In 
addition, the finding of a hairy patch 
and extradural lipoma suggests that 
the bony findings were a manifesta- 
tion of occult spinal dysraphism, and 
not neurofibromatosis. 

Vascular abnormalities are a well- 
recognized but uncommon manifesta- 
tion of neurofibromatosis. The most 
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Fig 1.—Left subclavian arteriogram dem- 
onstrating saccular aneurysm arising from 
medial surface of left vertebral artery. 


common abnormality is arterial steno- 
sis, particularly of the proximal renal 
artery."'*'71929 About 25% of these 
patients have coarctation of the 
abdominal aorta*:'*-*! and thoracic aor- 
tic coarctation has also been de- 
scribed." In addition, there may be 
stenosis of the celiac, mesenteric,” 
and iliac arteries.” Cerebral arterial 
involvement has been recorded.'*:?*:2° 

Aneurysms are a less-common man- 
ifestation of neurofibromatosis. These 
may be associated with areas of steno- 
sis in the renal artery or may be the 
only manifestation.’’'*** Aneurysms 
have been reported in the thyrocervi- 
cal trunk," superior mesenteric," ? 
splenic, and hepatic arteries,” '? and 
vertebral artery.” When the aneu- 
rysms are small and multiple in many 
organs, the angiographic distinction 
from periarteritis nodosa may be dif- 
ficult. The aneurysms of both neurofi- 
bromatosis and periarteritis nodosa 
have a propensity to rupture. 
There is a single report of a traumati- 
cally induced aneurysm of the carotid 
artery that occurred in a patient with 
known neurofibromatosis after neck 
manipulation.” 

The recognition and classification 
of the pathology of the vascular 
lesions of neurofibromatosis was first 
recorded by Reubi’ in 1944, who dis- 
tinguished them from periarteritis 
nodosa. After examining small-vessel 
appearances (up to 1.0 mm) in the 
kidney, endocrine glands, and gas- 
trointestinal tract, the vascular 
changes were divided into three cate- 
gories (pure intimal, adventitial nodu- 
lar, and intimal aneurysmal), depend- 
ing on the size of the vessel involved. 
In 19495 Feyrter, examining large 
arteries in neurofibromatosis, de- 
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Fig 2.—Thoracic aortograms showing large left vertebral and subclavian aneurysm 
(arrows) and two irregularly surfaced aneurysms of descending thoracic aorta. Left, 
Anteroposterior view. Right, Right posterior oblique projection. 
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scribed two basic types: (1) pure inti- 
mal, and (2) an epithelioid cell form 
with involvement of the entire arteri- 
al and arteriolar wall with intimal 
fibrosis. Salyer and Salyer” suggested 
that Schwann cell proliferation with 
secondary degenerative fibrosis was 
the common lesion for both small and 
large arteries. However, Greene,’ us- 
ing electron microscopy, proposed two 
types of vascular lesions associated 
with neurofibromatosis, depending on 
the vessel size. Large vessels, like the 
aorta or the carotid and proximal 
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Fig 3.—Aortic aneurysm with large neuroma on right adjacent to organizing thrombus 
(hematoxylin-eosin, x 75). 


renal arteries, were involved by 
ganglioneuromatous or neurofibroma- 
tous tissue. There may be intimal pro- 
liferation, thinning of the media, and 
fragmentation of the elastic tissue 
that leads to stenosis or aneurysm 
formation. The second type includes 
small-vessel changes due to accumula- 
tion of smooth-muscle aggregates 
within the intima, implying a meso- 
dermal dysplasia. Greene’s classifica- 
tion of large-vessel changes in 
neurofibromatosis is supported by our 
findings in this patient, in whom neu- 
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rofibromas were found in the arterial 
wall of the aortic aneurysm. 
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Yersinia enterocolitica Septicemia 
in Normal Infants 


Yersinia enterocolitica has rec2ntly 
been recognized as one of the common 
bacterial causes of gastroenteritis in 
children.'* Septicemia due to this 
organism has been reported to ccur 
primarily in patients who are immu- 
nosuppressed or who have an uncerly- 
ing illness such as cirrhosis, thalas- 
semia, or diabetes mellitus.** The two 
cases reported here provide documen- 
tation of the occurrence of Y extero- 
colitica septicemia in apparently nor- 
mal infants. 


Report of Cases.-CASE 1.—A 6-week-old 
boy was admitted to Children’s Hosp tal of 
Pittsburgh because of fever and diarrhea. 
He had been well until watery diarrhea 
began three days prior to admissior. One 
day prior to admission, fever developed 
and diarrhea persisted. Pregnancy and 
delivery were normal. His birth weight was 
2.4 kg. There was no exposure to animals. 
Feedings were with a formula concentrate 
that was diluted with tap water. 

Physical examination showed a well- 
hydrated boy who appeared to manifest 
symptoms of a toxic reaction and wko was 
irritable when moved. The patient’s tem- 
perature was 39 °C; weight, 3.7 kg; blood 
pressure (BP), 80/55 mm Hg. Other than 
general irritability and a tense fontanelle, 
the physical examination results were 
unremarkable. 

Laboratory studies disclosed the follow- 
ing values: hemoglobin, 9.6 g/dL; hemato- 
crit, 27%; and WBCs, 12,000/cu mm, with 
46% polymorphonuclear leukocytes, 21% 
lymphocytes, 16% monocytes, anc 17% 
band forms. Levels of serum electrolytes 
and arterial blood gases were normal. 
Laboratory analysis of the CSF disclosed 
the following values: RBCs, 1386/ccu mm; 
WBCs, 71/cu mm, with 55% mononuclear 
cells and 45% polymorphonuclear leuko- 
cytes; glucose, 60 mg/dL (serum glucose 
level was 110 mg/dL); and protein, 55 
mg/dL. The patient was given intravenous 
(IV) ampicillin (200 mg/kg/day) and intra- 
muscular kanamycin (15 mg/kg/day) for 
ten days. The CSF culture was sterile. 
Blood culture yielded Y enterocolitica that 


was sensitive to ampicillin and kanamy-’ 


cin. 

The patient made an uneventful recov- 
ery. Diarrhea resolved after 48 hours in the 
hospital. Routine stool culture was nega- 
tive for Yersinia organisms. The child did 
well following discharge and was found to 
be normal on subsequent routine visits 
over the following six years. 

CASE 2.—A 6-week-old boy was admitted 
to Children’s Hospital of Pittsburgh 
because of diarrhea and dehydration. He 
had been well until three weeks prior to 
admission when he began to have fever and 
eight to ten watery stools, without the 
gross appearance of blood, each day. He 
received an oral electrolyte solution. Stool 
frequency diminished to three to six per 
day, but diarrhea persisted. On the day 
prior to admission, he was admitted to 
another hospital because he was dehy- 
drated and was 0.3 kg below his birth 
weight. Serum electrolyte levels at this 
time were as follows: sodium, 120 mg/dL; 
potassium, 3.4 mg/dL; chloride, 86 mg/dL; 
and bicarbonate, 28 mg/dL. He was rehy- 
drated with approximately 11 dL of a 0.75% 
sodium chloride solution over 24 hours and 
was then transferred to Children’s Hospi- 
tal of Pittsburgh. Pregnancy had been 
complicated by postpartum eclampsia. De- 
livery was normal, with Apgar scores of 7 
at one minute and 9 at five minutes. Birth 
weight was 3.8 kg. His diet had been 
formula that was diluted with tap water. 
There was no exposure to animals. 

Physical examination showed a lethargic 
infant with anasarca. The patient’s weight 
was 4 kg; temperature, 36.8 °C; BP, 80/50 
mm Hg. Other than generalized edema, the 
examination results were unremarkable. A 
stool sample was guaiac-positive. Levels of 
hemoglobin and hematocrit were 8.6 g/dL 
and 31%, respectively. A WBC count 
showed 11,600 cells per cubic millimeter, 
with 8% polymorphonuclear leukocytes, 
27% lymphocytes, 39% monocytes, 17% 
band forms, and 9% metamyelocytes. The 
serum electrolyte levels were as follows: 
sodium, 116 mg/dL; potassium, 3.1 mg/dL; 
chloride, 89 mg/dL; and bicarbonate, 26 
mg/dL. Other values were as follows: total 
serum protein, 4.8 mg/dL; albumin, 1.9 
mg/dL; BUN, less than 5 mg/dL; and 
creatinine, 0.3 mg/dL. The results of 
urinalysis were normal. Urine sodium level 
was less than 10 mg/dL. The results of the 
sweat test were normal. 

Standard cultures of the stool and blood 
yielded Y enterocolitica that was sensitive 
to chloramphenicol and gentamicin sulfate, 
resistant to cephalothin sodium and peni- 
cillin, and intermediately sensitive to 
ampicillin. 

His hospital course was complicated by 
pneumonia and persistent diarrhea. He 
was treated with gentamicin § (7.5 
mg/kg/day) for ten days. He also required 
IV hyperalimentation. He was discharged 
after six weeks of hospitalization. In the 
ensuing nine months, his growth and 
development were normal. 
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colitica has been reported with 
increasing frequency in recent years. 
Whether this is because of a true 
increase in the incidence of the dis- 
ease or is due to greater awareness 
and an improvement in diagnostic 
techniques is unclear. 

Like gastroenteritis due to Salmo- 
nella and Shigella, infection with 
Yersinia is most common in infants 
and young children.’ The incidence of 
bacteremia associated with Yersinia 
gastroenteritis is unknown. Direct 
mucosal invasion? and enterotoxin 
production have been demonstrated 
in vitro with some strains of Y entero- 
colitica, though their importance in 
the pathogenesis of human disease is 
unclear. Yersinia enterocolitica can be 
isolated from mesenteric lymph nodes 
of patients with “pseudoappendicitis” 
due to the organism.’ It is therefore 
not surprising that the gut may serve 
as a portal for Yersinia to enter the 
bloodstream. 

In children, Y enterocolitica most 
commonly causes acute gastroen- 
teritis with fever. In some cases, a 
more chronic or recurrent gastroen- 
teritis may occur.’ Most previous 
reports of Yersinia septicemia have 
emphasized its occurrence in com- 
promised hosts. The two infants 
described here showed no signs of 
underlying disease. In one patient 
nine months and in the other patient 
six years have elapsed since hospitali- 
zation. Very young infants seem to be 
most susceptible to the development 
of sepsis when infected with this 
organism.* 

The effect of treatment on outcome 
of infection with Yersinia is un- 
known. Since the acute gastroenteritis 
is usually mild and self-limited, and it 
is not known whether antimicrobial 
treatment prolongs Yersinia carriage 
in the stool, treatment is not generally 
recommended. In prolonged or severe 
infection, including sepsis, treatment 
is advised.” Because antimicrobial sen- 
sitivities of different strains vary con- 
siderably, treatment should be guided 
by sensitivity testing of the individual 
isolate. Most strains are sensitive to 
sulfamethoxazole and trimethoprim, 
the aminoglycosides, chloramphenicol, 
and colistin sulfate and are resistant 
to penicillin. Sensitivity to ampicillin, 
earbenicillin, and cephalosporins is 
variable. 

Pediatricians should be aware of the 
possibility of Yersinia sepsis in the 
very young infant who appears to 
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had acute or chronic gastroenteritis. 
* EUGENE D. SHAPIRO, MD 
Children’s Hospital of Pittsburgh 
125 DeSoto St 
Pittsburgh, PA 15213 
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Aerobic and Anaerobic Bacteriology 
of Chronic Mastoiditis in Children 


Acute mastoiditis, once extremely 
common in children, has become rare 
since the advent of antimicrobial 
agents. Chronic mastoiditis, however, 
is still occasionally encountered in 
conjunction with chronic otitis media. 
Staphylococcus aureus, Proteus sp, 
and Pseudomonas aeruginosa are the 
predominant isolates that have been 
recovered from inflamed mastoids.'~* 
Although a few studies have indicated 
that anaerobic bacteria play an impor- 
tant role in this condition, to my 
knowledge the bacteriology of chronic 
mastoiditis in children has not been 
confirmed with modern aerobic and 
anaerobic laboratory techniques. This 
report describes the aerobic and an- 
aerobic bacteriology of aspirates from 
24 children with chronic mastoiditis. 


Subjects and Methods.—Specimens were 
obtained from 24 children (14 boys and ten 
girls) undergoing unilateral mastoidecto- 
my at area hospitals in Los Angeles and 
Washington, DC, between July 1976 and 
May 1980. Ages ranged from 5 to 16 years 
(mean, 11 years). Patients were diagnosed 
as suffering from chronic mastoiditis of at 
least three months’ duration (range, three 
months to five years; mean, two years). 
Chronic mastoiditis was always confirmed 
by the presence of roentgenographic opac- 


swelling with tenderness over the mastoid 
process. All had perforated tympanic mem- 
branes. Fifteen had a persistent, purulent, 
foul-smelling discharge and nine had cho- 
lesteatoma. Thirteen patients had had a 
prior operative procedure. Seven had 
undergone tympanotomy, and ventilating 
tubes had been placed in six. 

Roentgenograms of the mastoids showed 
that 15 patients had an acellular mastoid 
process and nine had an extensively cellu- 
lar sinus. Erosion in the region of the attic 
or mastoid antrum and adjoining cells was 
found in 16 patients. 

All patients had received antimicrobial 
therapy for previous infections. Three had 
received one course, five had received two, 
and 15 had been treated three times or 
more. However, no cultures were obtained 
prior to therapy. Twenty-one of the 24 
patients had received no local or parenteral 
antimicrobial therapy for at least two 
weeks before collection of samples. 

Specimens were obtained during sur- 
gery, which was performed through intact 
skin. Strict aseptic techniques were used to 
avoid contamination. Culture specimens 
were obtained by direct needle aspiration 
of the pus into a syringe that was immedi- 
ately sealed, or by a swab that was dipped 
in the pus and introduced into an anaerobic 
transport medium (Port-A-Cul). The speci- 
mens were transported to the microbiology 
laboratory and inoculated into media sup- 
portive for aerobic and anaerobic organ- 
isms. The time between specimen collec- 
tion and inoculation ngver exceeded 30 
minutes. Gram’s stain preparations were 
made of all specimens. Preoperative cul- 
tures were not obtained from the middle 
ear or ear canal. Anaerobes were identified 
by techniques previously described.‘ Aero- 
bie bacteria were identified using conven- 
tional methods.’ B-Lactamase activity was 
determined on all isolates using the chro- 
mogenic cephalosporin analogue 87/312 
methodology.’ 


Results.—Bacteria were recovered 
from all 24 aspirates. Anaerobic bacte- 
ria alone were isolated in four 
patients (17%), and aerobic organisms 
alone in one (4%). A mixture of aerobic 
and anaerobic organisms was recov- 
ered from 19 cases (79%). Thus, anae- 
robes were recovered from 96% and 
aerobes from 88% of the patients stud- 
ied. From two to seven organisms 
were recovered from all 24 cases. 

Ninety bacterial isolates (3.7 per 
specimen) were recovered (Table), 29 
of which were aerobes (1.2 per speci- 
men). 

No consistent patterns of bacterial 
combinations were noted, except be- 
tween Peptococcus sp and Bacteroides 
melaninogenicus in eight patients 
(33%). No correlation was noted 
between the type of isolate and the 
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duration of the infection. 

Use of Gram’s stain on the aspirates 
showed a complete correlation with 
the organism isolated in 12 children 
and a partial correlation (one bacterial 
species not seen) in 12 children. Leu- 
kocytes were seen on all stains. 

B-Lactamase production was de- 
tected in 20 isolates. These were 
recovered from 17 patients (71%) and 
included all isolates of S aureus 
(eight), B fragilis group (three), and B 
oralis (two), six of the 11 B melanino- 
genicus isolates, and one of the three 
Bacteroides sp isolates. 


Comment.—The aerobic organisms 
recovered in this study are similar to 
those found in previous studies of 
chronic otitis media and mastoiditis,*’ 
which reported S awreus, Pseudomon- 
as aeruguinosa, and Proteus sp as the 
major pathogens. : 

The lack of proper isolation tech- 
niques may account for the relatively 
low number of anaerobes recovered 
from chronically inflamed mastoid 
processes in certain previous 
studies.2* Other studies, including 
ours, report the isolation of anaerobic 
bacteria from inflamed mastoid pro- 
cesses in almost all patients and there- 
by reinforce the results of studies 
from the turn of the century.’ Still 
more evidence for the role of anaer- 
obes in this infection is the fact that 
they were recovered from 33% to 55% 
of the patients with chronic otitis 
media in studies where anaerobic 
methodology was used." 

Our study also demonstrated the 
polymicrobial bacteriology of chronic 
mastoiditis. Aerobic, facultative, and 
anaerobic bacteria all may play a role 
in this condition. 

The predominance of anaerobes in 
chronic mastoiditis is further sup- 
ported by their isolation from sites 
associated with complications of this 
infection, such as brain abscess,” 
subdural and epidural empyema," 
and meningitis.° The frequent in- 
volvement of anaerobes in chronic 
mastoiditis is probably related to the 
poor drainage and increased pressure 
that occur during inflammation.’ 
This can reduce the oxygen tension in 
the inflamed sinus'* by decreasing the 
mucosal blood flow’? and depressing 
the ciliary action. The lowering of 
the oxygen content and pH of the 
sinus cavity supports the growth of 
anaerobic organisms by providing 
them with an optimal oxidation reduc- 
tion potential.” 
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Bacteria Isolated 
in 24 Children With `° 
Chronic Mastoiditis 


No. of 
Organism isolates 
Aerobic and Facultative Isolates 
Gram-positive cocci 
a-Hemolytic strep- 


tococci 4 
Group A f-hemolyt- 

ic streptococci 2 
Streptococcus 

pneumoniae 1 
Staphylococcus 

aureus 8 


Gram-negative bacilli 
Pseudomonas ae- 


ruginosa 7 
Escherichia coli 5 
Klebsiella pneumo- 

niae 


Total 






Anaerobic Isolates 
Anaerobic cocci 


Peptococcus sp 15 
Peptostreptococ- 

cus sp 5 
Veillonella parvula 1 
Microaerophilic 

streptococci 2 


Gram-positive bacilli 
Eubacterium limo- 
sum 2 
Propionibacterium 
acnes 3 
Actinomyces sp 6 
Clostridium sp 2 
C ramosum 1 
Gram-negative bacilli 
Fusobacterium nu- 
cleatum 2 
Bacteroides sp 3 
B corrodens 2 
B melaninogenicus 11 
B oralis 2 
B ruminicola ss 
brevis 
B fragilis 
B distasonis 
Total 


Anaerobes are the predominant 
organisms in the oropharynx, where 
they outnumber aerobes by a ratio of 
10:1."° Thus, their presence in patients 
with chronic mastoiditis is not surpris- 
ing. Surgical drainage for chronic 
mastoiditis is still indicated in many 
cases. However, if antimicrobial ther- 
apy is to be used, the physician should 
consider the possible presence of 
anaerobic bacteria. B-Lactamase—pro- 
ducing organisms were found ir 71% 
of our patients. The importance ef the 
high yield of these organisms may not 
only be in their inherent pathogen- 
icity, but also in the degree that the 
B-lactamase may protect other pa- 
thogens from penicillin. Some cf the 
anaerobes, such as B fragilis” 
and B melaningenicus,”° are resistant 
to penicillin; thus, therapy should also 













































include antimicrobial agents effective 
against these organisms. Considera- 
tion should also be given to therapy 
effective against S aureus and the 
Gram-negative bacilli that were re- 
covered in many of our cases. 

ITtzHAK Brook, MD, MS 

Naval Medical Research Institute 

National Naval Medical Center 

Bethesda, MD 20014 
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But you can 
treat his ADD 


No need to expose him to 
teasing about taking midday 
medicine at school. Cylert 
discreetly treats ADD (attention 
deficit disorder) with just one 
daily dose. Taken at home. 


without problems No need for the child to carry 


_ of dosing at 
school 








a controlled drug to school. No 
need to involve school personnel. 
As effective for behavior 

control as multiple doses of 


methylphenidate or 
amphetamines. | c) 
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Tablets: 18.75, 37.5, 75 mg. Chewable tablets: 37.5 mg. 
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for brief summary. 
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DESCRIPTION: CYLERT (pemoline) is a central nervous system stimulant. Pemoline is structurally 
dissimilar to the amphetamines and methylphenidate 

It ıs an oxazolidine compound and is chemically identified as 2-amino-5-phenyl-2-oxazolin-4-one 

Pemoline is a white. tasteless, odorless powder. relatively insoluble (less than 1 mg./ml.) in water, * 
Chloroform, ether, acetone, and benzene. its solubility in 95% ethyl alcohol is 2.2 mg./ml 

CYLERT (pemoline) ıs supplied as tablets for oral administration 


CLINICAL PHARMACOLOGY: CYLERT (pemoline) has a pharmacological activity similar to that of 
other known central nervous system stimulants: however, it has minimal sympathomimetic effects 
Although studies indicate that pemoline may act in animals through dopaminergic mechanisms. the 
exact mechanism and site of action of the drug in man is not known 

There is neither specific evidence which Clearly establishes the mechanism whereby CYLERT 
Produces its mental and behavioral effects in children, nor conclusive evidence regarding how these 
effects relate to the condition of the central nervous system 

The serum half-life of pemoline is approximately 12 hours. Peak serum levels of the Crug occur 
within 2 to 4 hours after ingestion of a single dose. Multiple dose studies in adults at several dose 
levels indicate that steady state is reached in approximately 2 to 3 days 

Metabolites of pemoline include pemoline conjugate, pemoline dione. mandelic acid. and uniden- 
tified polar compounds. CYLERT is excreted primarily by the kidneys: approximately 75% of an oral 
dose is recovered in the urine within 24 hours Approximately 43% of pemoline is excreted un- 
changed 

CYLERT (pemoline) has a gradual onset of action Using the recommended schedule of dosage 
titration, significant clinical henefit may not be evident until the third or fourth week of drug 
administration 


INDICATIONS: CYLERT is indicated as an integral part of 2 total treatment program which typically 
includes other remedial measures (psychological, educational. social) for a stabilizing effect in 
children with a behavioral syndrome characterized by the following group of develapmentally 
inappropriate symptoms: moderate to severe distractibility, short attention span, hyperactivity, 
emotional lability, and impulsivity. The diagnosis of this syndrome should not be made with finality 
when these symptoms are only of comparatively recent origin. Nonlocalizing (soft) neurological signs 

learning disability. and abnormal EEG may or may not be present. and a diagnosis of central nervous 
system dysfunction may or may not be warranted. 

Attention Deficit Disorder and Hyperkinetic Syndrome are among the terms being used to describe 
the above signs and symptoms. In the past. a variety of terms has been associated with these signs 
and symptoms. including: Minimal Brain Dysfunction, Hyperkinetic Reaction of Childhood. Hyper- 
kinetic Syndrome. Hyperactive Child Syndrome. Minimal Brain Damage. Minimal Cerebral Dysfunc- 
tion. and Minor Cerebral Dysfunction 


CONTRAINDICATIONS: CYLERT (pemoline) is contraindicated in patients with known hypersen- 
Sitivity or idiosyncrasy to the drug. (See ADVERSE REACTIONS ) 


WARNINGS: CYLERT is not recommended for children less than 6 years of age since its safety and 
efficacy in this age group have not been established 

Clinical experience suggests that in psychotic children. administration of CYLERT may exacerbate 
symptoms of behavior disturbance and thought disorder 

Data are inadequate to determine whether chronic administration of CYLERT may be associated 
with growth inhibition: therefore, growth should be monitored during treatment 


PRECAUTIONS: Drug treatment is not indicated in all cases of the behavioral syndrome charac- 
terized by moderate to severe distractibility. short attention span. hyperactivity. emotional lability 
and impulsivity. It should be considered only in light of the complete history and evaluation of the 
child. The decision to prescribe CYLERT should depend on the physicians assessment of the 
chronicity and severity of the child's symptoms and their appropriateness for his/her age. Prescrip- 
tion should not depend solely on the presence of one or more of the behavioral characteristics 

When these symptoms are associated with acute stress reactions treatment with CYLERT is 
usually not indicated 

Long-term effects of CYLERT in children have not been well established 

Liver function tests should be performed prior to and periodically during therapy with CYLERT. The 
drug should be discontinued if abnormalities are revealed and confirmed by follow-up tests. (See 
ADVERSE REACTIONS regarding reports of abnormal liver function tests and jaundice.) 

CYLERT should be administered with caution to patents with significantly impaired hepatic or 
renal function 

The interaction of CYLERT with other drugs has not been studied in humans Patients who are 
receiving CYLERT concurrently with other drugs. especially drugs with CNS activity. should be 
monitored carefully 

CYLERT failed to demonstrate a potential for self-administration in primates. However. the 
pharmacologic similarity of pemoline to other psychostimulants with known dependence liability 
Suggests that psychological and/or physical dependence might also occur with CYLERT. There have 
been isolated reports of transient psychotic symptoms occurring in adults following the long-term 
misuse of excessive oral doses of pemoline. CYLERT should be given with caution to emotionally 
unstable patients who may increase the dosage on their own initiative 


Usage during Pregnancy and Lactation: The safety of CYLERT (pemoline) for use during pregnancy 
and lactation has not been established 

Studies in rats have shown an increased incidence of stillbirths and cannibalization when 
pemoline was administered at a dose of 37.5 mg./kg./day. Postnatal survival of offspring was 
reduced at doses of 18.75 and 37.5 mg. ‘kg. day 


ADVERSE REACTIONS: Insomnia is the most frequently reported side effect of CYLERT; it usually 
occurs early in therapy. prior to an optimum therapeutic response. In the majority of cases it is 
transient in nature or responds to a reduction in dosage 

Anorexia with weight loss may occur during the first weeks of therapy. In the majority of cases it is 
transient in nature. weight gain usually resumes within three to six months 

Stomach ache, skin rashes. increased irritability, mild depression, nausea, dizziness. headache, 
drowsiness. and hallucinations have been reported 

Elevations of SGOT. SGPT. and serum LDH have occurred in patients taking CYLERT. usually after 
several months of therapy. These effects appear to be reversible upon withdrawal of the drug, and are 
thought to be manifestations of a delayed hypersensitivity reaction. There have also been a few 
reports of jaundice occurring in patients taking CYLERT: a causal relationship between the drug and 
this clinical finding has not been established 

The following CNS effects have been reported with the use of CYLERT: dyskinetic movements of the 
tongue. lips. face and extremities. nystagmus and nystagmoid eye movements. and convulsive 
Seizures. A definite causal relationship between CYLERT and these reactions has not been estab- 
lished. 

Mild adverse reactions appearing early during the course of treatment with CYLERT often remit 
with continuing therapy. If adverse reactions are of a Significant or protracted nature. dosage should 
be reduced or the drug discontinued 


OVERDOSAGE: Signs and symptoms of acute CYLERT overdosage may include agitation. restless- 
ness, hallucinations, dyskinetic movements and tachycardia. The treatment for an acute overdosage 
of pemoline is essentially the same as that for an overdosage of any CNS stimulant. Management is 
primarily symptomatic and may include induction of emesis or gastric lavage. sedation. and other 
appropriate supportive measures 

Results of studies in dogs indicate that extracorporeal hemodialysis may be useful in the 
management of CYLERT overdosage: forced diuresis and peritoneal dialysis appear to be of little 
value 


DOSAGE AND ADMINISTRATION: CYLERT (pemoline) is administered as a single oral dose each 
morning. The recommended starting dose is 37.5 mg./day This daily dose should be gradually 
increased by 18.75 mg. at one week intervals until the desired clinical response is obtained. The 
effective daily dose for most patients will range from 56.25 to 75 mg. The maximum recommended 
daily dose of pemoline is 112.5 mg 

Clinical improvement with CYLERT is gradual Using the recommended schedule of dosage 
titration, significant benefit may not be evident until the third or fourth week of drug administration 

Where possible. drug administration should be interrupted occasionally to determine if there is a 
recurrence of behavioral symptoms sufficient to require continued therapy 


Abbott, Pharmaceuticals, Inc. 
North Chicago, IL60064, U.S.A. 0113375 
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Excellent opportunity for PL-4 lev- 
el pediatric resident to function as 
Pediatric Chief Resident in 1100- 
bed teaching hospital. Multiple 
pediatric subspecialties. Current 
pediatric program with six pediat- 
ric residents at each level. 


Major teaching affiliation with the 
University of Michigan. 


Inquiries should be directed to: 


Lester Weiss, M.D. 

Chairman, Department of 
Pediatrics 

Henry Ford Hospital 

2799 West Grand Boulevard 

Detroit, Michigan 48202 
(313-876-3116) 
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Hospital Medical Staff! 
This is your. 





ADI/OCATE 


Subscribe today to the only publication directed specifically 
to the interests and problems of physicians 


Filling a Vital Need 

Because a growing part of medical care 
provided in the hospital, physician- 
hospital relationships are becoming in- 
creasingly complex by virtue of govern- 
ment intervention, court decisions, and 
the demands of third-party payers. The 
medical staff is an essential association 
of physicians that, in many ways, is as 
important to the immediate concerns of 
the individual physician as the local, 
state and natioral associations of 
organized medicine. 

Prior to the inception of the Advocate, 
there was no publication that addressed 
itself specifically to the concerns of the 
medical staff. Published by the Depart- 
ment of Hospitals & Health Facilities of 
the American Medical Association, the 
Advocate is not a news publication. 
Rather, it provides authoritative analysis, 
commentary, and interpretation of 
events in the medical care arena. /t is a 
clearinghouse for concrete problems 
and solutions. 


Focus on Your Concerns 

The Advocate zeroes in on the special 

interests and problems in regard to 

your position on the medical staff and 

to your medical staff’s relationship with 

the hospital administration and other 

hospital personnel. It delves into every 

important aspect of the physician- 

hospital relationship. Some of the 

topics that typically receive attention 

include: 

e Medical staff organization 

e Rights and responsibilities of 
medical staff physicians 

è Regulation of medical care 

èe Medical discipline 

e Cost containment 


on hospital medical staffs 


Delineation of privileges 
Professional liability coverage 
Medical staff bylaws 

Court decisions that affect 
medical staff 


“Hot Line” for Your Questions 

Each issue of the Advocate features a 
special Q & A column. If you have spe- 
cific questions about your relations 
with your hospital, medical staff situa- 
tion, or any related areas, you can write 
the Advocate. 


Your query receives immediate per- 
sonal attention from experts who 
can provide the answers. 


Those questions which are of general 
interest will also be included ir an 
issue of the Advocate as space allows, 
but you don’t have to wait for your infor- 
mation. 
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Start your subscription! 

The Advocate is an invaluable source of 
information for every physician on the 
hospital medical staff. Don’t be without 
it; use the form below to subscribe 
now! 
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Letters to the Editor 


Correspondence pertaining to material published in the JOURNAL will be published, 
if found suitable, as space permits. Submit double-spaced copy clearly marked “For 
publication” and signed by all authors; references should conform to JOURNAL format; 
maximum length: 500 words. Copyright assignment signed by all authors is required. The 
Editor reserves the right to edit such letters, which should be received within six weeks of 
publication of the JOURNAL article in question. 


Clarification 


Sir.—I would like to bring to the 
attention of the readers of the Jour- 
NAL that the list of authors for the 
article entitled “Ankyloblepharon Fil- 
iforme Adnatum: Congenital Eyelid- 
Band Syndromes” (JOURNAL 1980; 
134:751-753) was inadvertently incom- 
plete. The correct listing is as 
follows: Yaacov Rosenman, MD; Susy 
Ronen, MD; Arthur Eidelman, MD; 
Michael S. Schimmel, MD; Juan 
Chemke, MD. 

ARTHUR I. EIDELMAN, MD 

Department of Neonatology 

Shaare Zedek Medical Center 

PO Box 293 

Jerusalem, Israel 


Standardized Test for Attention 
Span? 


Sir.—I wholeheartedly agree with the 
proposal of Carey and McDevitt 
(JOURNAL 1980;134:926-929) to “aban- 
don” the terms “hyperactivity” and 
“minimal brain dysfunction.” From 
my perspective, the etiology of mini- 
mal brain dysfunction is nonexistent, 
and most purely hyperactive children 
(those without emotional problems) 
have adequate attention spans. While 
DSM III (Diagnostic and Statistical 
Manual—American Psychiatrie Asso- 
ciation) has attempted to correct some 
of the weaknesses in nomenclature, 
unfortunately the new designation 
has become “attention deficit disor- 
der,™ rather than “inadequate” or 
“abnormal attention span.” Will any 
parent be able to remember his child’s 
diagnosis? Down with vague terminol- 
ogy and jargon! 

The most innovative part of the 
article is the authors’ recommendation 
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that every child with a major behav- 
ioral, developmental, or school prob- 
lem deserves a “neurobehavioral pro- 
file.” All the areas mentioned in the 
profile are fairly easy to measure with 
available techniques (except one). We 
sorely need a standardized test for 
attention span. Such a test should be 
easy to administer by paraprofession- 
als and applicable to office practice. 
Has not a psychologist devised a series 
of assignments that a 4-year-old can 
concentrate on for a minimum of x 
minutes, a 5-year-old for y minutes, a 
6-year-old for z minutes and so forth? 
Our child-life worker can usually 
assess a child’s attention span by 
observing his/her creative play, ie, 
drawing, building, modeling with clay, 
etc. Perhaps we can hear from various 
specialists or practitioners about tests 
or observations they use for this pur- 
pose. 
BARTON D. ScumitT, MD 
University of Colorado 
Health Sciences Center 
4200 E Ninth Ave 
Denver, CO 80262 


1. Shaywitz BA, Cohen DJ, Shaywitz SE: New 
diagnostic terminology for minimal brain dys- 
function. J Pediatr 1979;95:734-736. 


Iron Poisoning 


Sir.—Although the review of iron poi- 
soning offered by Drs Robotham and 
Lietman (JOURNAL 1980;134:875-879) 
was comprehensive and thoughtful, 
several points regarding deferoxa- 
mine mesylate and lavage solutions 
deserve closer consideration. The au- 
thors suggest that “all patients arriv- 
ing with a history of iron ingestion” 
be treated immediately with 2 g of 
intramuscular (IM) deferoxamine me- 


sylate. In cases with a reliable history 
of ingestion of less than 50 mg/kg of 
iron, animal data' suggest a limited 
toxic potential. We have found this 
quantity to be a useful guide to iden- 
tify those patients requiring early 
aggressive treatment in the absence 
of symptoms or other indications. For 
patients requiring deferoxamine, 
large fluid losses and poor tissue per- 
fusion are common. In such a situa- 
tion, treatment with IM deferoxamine 
would seem irrational. Intravenous 
administration is a more reasonable 
and reliable route for deferoxamine 
when it is clearly indicated. 

The authors have supported the oral 
use of deferoxamine based primarily 
on studies by Whitten et al.?* In the 
first of these studies, ferrous sulfate 
(225 mg/kg) alone or in combination 
with deferoxamine (ferrioxamine) 
was administered orally to dogs. The 
group receiving ferrioxamine all died 
within two to nine hours, whereas all 
of the dogs given ferrous sulfate (con- 
trol) died within four to ten hours. At 
one hour after ingestion, the ferriox- 
amine group had a mean serum iron 
concentration of 4,200 pg/dL (control, 
5,400 ug/dL) and blood pressure had 
decreased a mean of 45 mm Hg (con- 
trol, 30 mm Hg). To us, these findings 
do not suggest a failure to absorb the 
complex. ° 

In the second study,’ five animals 
were given crystalline ferrioxamine, 
and the peak serum iron concentra- 
tions ranged from 810 to 81,000 ug/dL. 
The investigators concluded that “de- 
ferrioxamine [sic] does not block the 
absorption of iron and ferrioxamine is 
toxic.” Other studies in severely poi- 
soned small animals’ have onty dem- 
onstrated that deferoxamine by any 
route is better than no treatment at 
all. 

Lavage with dilute solutions of ei- 
ther sodium bicarbonate or sodium 
phosphate and sodium biphosphate 
oral solution (Fleet Phospho-Soda) is 
also commonly advocated for the 
treatment of iron poisoning. A com- 
parison of these two solutions in vitro 
indicates that sodium bicarbonate 
forms more insoluble iron than phos- 
phate; however, both solutions com- 
plex less than one eighth of the avail- 
able iron. Furthermore, the formation 
of insoluble iron was dramatically 
enhanced under alkaline conditions.° 
In their review, Robotham and Liet- 
man do not mention phosphate solu- 
tions but suggest administering suffi- 
cient sodium bicarbonate to alkalinize 
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the gastric contents. Although 200 mL 

of 1% sodium bicarbonate in adults 
can transiently increase intragastric 
pH to 8, a pH of 2 is reattained within 
60 minutes.’ Since acidification can 
solubilize phosphate- or bicarbonate- 
induced iron complexes in vitro,’ the 
potential effects on ferrioxamine 
should be considered. Other in vitro 
data? demonstrate that activated 
charcoal may effectively bind ferriox- 
amine. This may prove to be an 
adjunct to present therapy, but it 
needs to be demonstrated as safe and 
effective before considering its use in 
humans. 

In conclusion, the efficacy and safe- 
ty of lavage fluids with deferoxamine 
or sodium bicarbonate for the treat- 
ment of iron poisoning are not sup- 
ported conclusively, and their indis- 
criminate use may invite complica- 
tions beyond the poisoning being 
treated. Robotham and Lietman have 
renewed the interest in controversies 
that have remained dormant despite 
the continued problem of iron poison- 
ing. More dialogue and scientific 
experimentation should resolve the 
controversy surrounding the proper 
treatment of iron poisoning. 

WILLIAM BANNER, JR, MD 
Departments of Pediatrics and 
Pharmacology 
University of Arizona 
Health Sciences Center 
Tueson, AZ 85724 


PETER A. CZAJKA, PHARMD 
Department of Drug and 
Material Toxicology 
University of Tennessee 
800 Madison Ave 
Memphis, TN 38163 


1. Reissmann KR, Coleman TJ, Budai BS, et al: 
Acute intestinal iron intoxication: Iron absorp- 
tion, serum iron, and autopsy findings. Blood 
1955;10:35-45. 

2. Whitten CF, Gibson BW, Good MH, et al: 
Studies in acute iron poisoning: I. Deferrioxa- 
mine in the treatment of acute iron poisoning: 
Clinical observations, experimental studies, and 
theoretical considerations. Pediatrics 1965;36: 


322-335. 

3. Whitten CF, Chen Y, Gibson GW: Studies in 
acute iron poisoning: II. Further observations on 
deferrioxamine in the treatment of acute experi- 
mental iron poisoning. Pediatrics 1966;38:102- 
110. 

4. Moeschlin S, Schnider U: Treatment of pri- 
mary and secondary hemochromatosis and acute 
iron poisoning with a new, potent, iron eliminat- 
ing agent. N Engl J Med 1963;269:57-61. 

5. Tripod J: A pharmacological comparison of 
the binding of iron and other metals, in Gross F 
(ed): Iron Metabolism: International Symposium 
on Iron Metabolism. Berlin, Springer-Verlag, 
1964, pp 503-524. 
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6. Czajka PA, Konrad JD, Duffy JP: Iron 
poisoning: An in vitro comparison of bicarbonate 


and phosphate lavage solutions. J P@diatr 1981; ° 


98:491-494. 

7. Garty M, Hurwitz A: Effect of cimetidine 
and antacids on gastrointestinal absorption of 
tetracycline. Clin Pharmacol Ther 1980;28:203- 
207 


8. Yonker J, Banner W, Picchionic A: Adsorp- 
tion characteristics of iron and deferoxamine 
onto charcoal, abstracted. Vet Hum Toxicol 
1980;22:361. 


In Reply.—We are pleased that Drs 
Banner and Czajka found our review 
comprehensive and thoughtful. With 
respect to their “closer consideration” 
of several points, we offer the follow- 
ing comments. 

1. Clearly there must be some level 
of iron ingestion that is trivial, but we 
are unsure of what that level is. We 
advocate an approach that should be 
quite nontoxic in case an arbitrarily 
chosen level for concern is wrong. We 
await a more detailed presentation of 
the evidence for choosing 50 mg/kg as 
a useful guide. The Reissmann et al 
reference cited by Banner and Czajka 
does not substantiate the assertion 
that less than 50 mg/kg of iron is safe, 
even in animals. 

2. Large fluid losses and poor tissue 
perfusion are tantamount to shock. 
We advocate the use of deferoxamine 
mesylate intravenously in the pres- 
ence of shock. 

3. Our support of the oral use of 
deferoxamine was not based primari- 
ly on the studies of Whitten et al. We 
discussed the studies of Whitten et al 
in order to suggest an alternative way 
of looking at their data. We interpret 
the data to show that the oral admin- 
istration of ferrioxamine (carrying 
the iron) is less toxic than the same 
amount of iron given without the che- 
lator. This is based on the survival of 
all five dogs given ferrioxamine (in 
the second study) for about 48 hours 
and the survival of three of the ‘ive 
beyond 48 hours. This was longer than 
any dog treated with an equivalent 
dose of iron alone. 

4. Our support of the oral use of 
deferoxamine was based on human 
and small-animal studies, as refer- 
enced. 

5. We do mention phosphate as 
adjunctive therapy but continue to 
believe, as stated, that there is no 
evidence for its effectiveness after 
toxic iron doses. 

6. The transient nature of the neu- 
tralization of gastric contents ought 
to be adequate during the process of 


lavage. At the end of the lavage, 
another hour of neutralization might 
well be beneficial. 

We believe that our suggestions, 
based on the reasoning provided, 
should not be called “indiscriminate 
use” and point out that Banner and 
Czajka have provided no evidence for 
“complications beyond the poisoning 
being treated.” 

We welcome the renewed interest 
in iron poisoning that our review has 
generated, and we look forward to 
updating our recommendations when 
new data are provided. 

PAUL S. LIETMAN, MD, PHD 

Departments of Medicine, 
Pharmacology, and Pediatrics 

The Johns Hopkins University 
School of Medicine 

The Johns Hopkins Hospital 

600 N Wolfe St 

Baltimore, MD 21205 


JAMES L. ROBOTHAM, MD 

Department of Pediatrics 

University of Texas 
Health Sciences Center 
at San Antonio 

7703 Floyd Curl Dr 

San Antonio, TX 78284 


Cardiac Failure in Beriberi 


Sir._I note that in LETTERS TO THE 
EDITOR (JOURNAL 1980;134:1098-1099), 
Anteski questions the recommenda- 
tions of Moran and Greene for the 
management of thiamin deficien- 
cy-related cardiac failure, in which 
they suggest thiamin as the major 
therapy for cardiac failure in beriberi. 
Many years ago,' I observed a neonate 
with congenital beriberi with all the 
classic signs of cyanosis, grossly 
enlarged heart, convulsions, and 
aphonia. Following administration of 
oxygen and a total of 100 mg of 
thiamin over an eight-hour period, a 
most dramatic change occurred: the 
cyanosis cleared and the convulsions 
ceased. Within 72 hours the cardiac 
size had become normal, and the 
tachycardia was eliminated. 

I am quite in accord with the recom- 
mendation of Moran and Greene that 
thiamin is the prime therapy for car- 
diac failure associated with beriberi. 

Davip W. VAN GELDER, MD 
The Pediatric Clinic 

888 Tara Blvd 

Baton Rouge, LA 70806 


1. Van Gelder DW, Darby FU: Congenital and 
infantile beriberi. J Pediatr 1944;25:226-235. 
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New! A tablet that tastes as delicious 
as AMOXIL (amoxicillin-Beecham) 
Oral Suspension 


NEW 
Fruit-Flavored 
g AMOXIL 


amoxicillin-Beecham) 

Chewable Tablets 
125 mgand 250mg 

Convenience and good taste 


@ Easy therapy for patients who can’t 
or won’t swallow capsules. 


@ More convenient than a liquid. 
m No measuring, no liquid spill. 
@ Pleasant to take. 
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Specify AMOXIL” —for the only 
chewable amoxicillin tablets available. 
The ongoing innovation you’ve come to, ie 
expect from the semisynthetic penicillin eh 
research company. i | 


Beecham 
laboratories 


BRISTOL, TENNESSEE 37620 
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AMOXIL Gmoixicilin) 


For complete prescribing information consult 
Official Package Insert. 

Indications: Amoxi!® (amoxicillin) is similar to 
ampicillin in its bactericidal action against susceptible 
strains of Gram-negative organisms—H. influenzae, 
E. coli, P mirabilis and N. gonorrhoeae, and Gram- 
positive organisms—Streptococci (including Strep- 
tococcus faecalis), D. pneumoniae and non- 
penicillinase-producing staphylococci. Culture and 
sensitivity studies should be obtained. Indicated 
surgical procedures should be performed. 
Contraindications: A history of a previous hyper- 
sensitivity reaction to any of the penicillins is a 
contraindication. 

Warning: Anaphylaxis may occur, particularly after 
parenteral administration and especially in patients 
with an allergic diathesis. Check for a history of allergy 
to penicillins, cephalosporins or other allergens. If an 
allergic reaction occurs, discontinue amoxicillin and 
institute appropriate treatment. Serious anaphylactic 
reactions require immediate emergency treatment 
with epinephrine, oxygen, intravenous steroids and 
airway management. 

Usage in Pregnancy: Safety for use in pregnancy is 
not established. 

Precautions: Mycotic or bacterial superinfections 
may occur. Cases of gonorrhea with a suspected 
primary lesion of syphilis should have dark-field 
examinations before receiving treatment. In all other 
cases where concomitant syphilis is suspected, 
monthly serological tests should be performed for a 
minimum of four months. Assess renal, hepatic and 
hematopoietic functions intermittently during long- 
term therapy. 


Adverse reactions: Untoward reactions include 
glossitis, nausea, vomiting and diarrhea, skin rashes, 
urticaria, exfoliative dermatitis, erythema multiforme 
and anaphylaxis (usually with parenteral administra- 
tion). Although anemia, thrombocytopenia, throm- 
bocytopenic purpura, eosinophilia, leukopenia, and 
agranulocytosis have been noted, they are usually 
reversible and are believed to be hypersensitivity 
phenomena. Moderate elevations in SGOT have 
been noted. 


Usual Dosage: Adults—250 to 500 mg orally q. 8h 
(depending on infection site and offending 
organisms). Children—20-40 mg/kg/day orally q. 8h 
(depending on infection site and offending 
organisms). Children over 20 kg should be given 
adult dose. 

Gonorrhea, acute uncomplicated—3 Gms as a: 
single oral dose (see PRECAUTIONS). Serious infec- 
tions, such as meningitis or septicemia, should be 
treated with parenteral antibiotics. 

Supplied: 
Capsules— 
250 mg in bottles of 100's and 500's, unit-dose 
cartons of 100. 
500 mg in bottles of 50's and 500's, unit-dose 
cartons of 100. 
Chewable Tablets— 

125 mg and 250 mg both in bottles of 60's. 
for Oral Suspension— 

125 mg/5 ml and 250 mg/5 ml in 80 ml, 100 ml and 

150 mi bottles, and in 5 ml unit-dose bottles. 
Pediatric Drops for Oral Suspension— 

50 mg/ml in 15 ml and 30 ml bottles with cali- 

brated dropper. 
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Follow this blueprint 





for a more efficient, | 
more profitable practice! 





What is a well-designed, efficient medical office? What size facility do you 
need? How much will it cost? Should you build or rent? 

You've probably asked yourself those questions. They‘re tough ones to 
answer and important ones. But you'll find the answers—detailed 
ones—the Planning Guide for Physicians Medical Facilities, published by 


the American Medical Association. 


Whether you're building or remodeling your office or moving into your 
first practice setting, this guidebook offers invaluable practical information 
on planning your office for maximum efficiency. Contents include: 


BASIC PLANNING: 
PLAN BEFORE BUILDING 


Basic Planning Ħ Unit Planning ¢ Locating 
the Facility e Rent Versus Ownership e 
Professional! Planning Assistance e 
Hospitals - Topography - Orientation ¢ 
Choice of Property Ħ Financing the Building 
and Equipment e Parking ¢ Access and 
Parking 


OFFICE CONSTRUCTION: 
INSIDE AND OUT 


How Much Space ¢ The Remodeled Building ° 
Improving Leased Space ¢ The New Building 
e Choice of Materials e Casework Walls - 


Partitions ¢ Heating - Ventilating - Air 

Conditioning ¢ Lighting and Electrical 

Service ¢ Plumbing * Soundproofing *® 
Landscaping 


YOUR OFFICE INTERIOR: 
PUTTING THE PIECES TOGETHER 


Reception Room ¢ Reception and Business 
Office ¢ Examining and Treatment Room e» 
Consultation Room ¢ Laboratory ® X-ray 
Rooms ¢ Utility Storage Areas Ħ Furniture - 
Fixtures - Equipment ¢ Color ¢ 

Larger Facilities 
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lf You're Looking 


For a New Practice 
Opportunity... 


.. OF Looking For 
a Physician to Fill 


These two AMA Registers are your 
best source of information. 


Published quarterly by the AMA Physicians’ Place- 
ment Service, they are the only comprehensive na- 
tional listings of practice opportunities and physicians 
seeking new positions. 

The Opportunity Placement Register contains 
listings of thousands of available practice oppor- 
tunities, indexed by location, type of practice, area of 
specialization, and other data. 

The Physician Placement Register contains the 
coded vitae of thousands of physicians seeking new 
practice opportunities, indexed by specialty and type 
of practice preferences, current professional status, 
and other data. 

For further information and a registration package, 
use the appropriate coupon below for the Register you 
desire. 
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Books 


Atlas of Skeletal Maturation, by Michel Sempe 
and Carlos Pavia, 239 pp, Villeurbanne, France, 
Simep SA, 1979. 

The first roentgenographic atlas 
that I know of, printed at the turn of 
the century, was hardly sophisticated 
in its presentation of skeletal matura- 
tion. But it was a Dreisprache Lexi- 
kon, a concession to the multilingual 
needs of the European community. 
This new atlas of skeletal maturation, 
using hand roentgenograms from the 
French Growth study, is similarly tri- 
lingual, with parallel paragraphs in 
French, Spanish, and English. It gives 
detailed attention to maturation crite- 
ria and it provides roentgenograms 
and textual comment on three girls 
and three boys selected from 497 par- 
ticipants. 

Professor Sempe of Lyons, France, 
and Professor Pavia of Barcelona, 
Spain, provide a historical back- 
ground, in the form of 100 marginal 
references, comments on skeletal mat- 
uration, and a table showing the num- 

eber of films available at each half-year 
period. Individual films of the six 
French youngsters, presented as posi- 
tive-print reproductions in the conti- 
nental fashion, along with detailed 
trilingual descriptions, compose the 
bulk of the 239 pages. Individual 
maturational criteria and comments 
are provided in the light of the biblio- 
graphic background, complete 
through 1978, but lacking discussion 
of the more recent American litera- 
ture. 

The English text (attributed to 
Adam P. Clark) struggles with the 
French original, and often needs 
translation itself. French words are 
given as cognates, so the reader must 
conjure with “epiphyseal efflores- 
cence,” “collation of extreme x-rays,” 
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“intercalealation [sic], and such 
statements as “the miracle that the 
osteogenetic fitting together of skele- 
tal maturation represents certainly 
merits being lingerred [sic] on for a 
while in order to bring it into the view 
of the interested party” (p 47). 

This book is not an atlas along the 
Flory, Todd, Greulich, and Pyle and 
Tanner-Whitehouse models thet can 
be flipped through in the roentgeno- 
graphic reading room to make a quick 
bone-age assessment. Nor is the tem- 
poral variability of individual matura- 
tional criteria the subject of attention. 
Rather, it is a highly detailed descrip- 
tion of the wealth of “maturation” 
features that ean be seen in sequential 
films of the hand skeleton, and it 
demands intensive study to appre- 
ciate what is shown in the hand films 
of three French boys and three French 
girls followed through to skeleta: “ma- 
turity.” 

STANLEY M. GARN, PHD 

Center for Human Growth and 
Development 

The University of Michigan 

1111 E Catherine St 

Ann Arbor, MI 48109 


Heart Disease in Infancy, by James B. Moller 
and William A. Neal, 502 pp, $36.50, New York, 
Appleton-Century-Crofts, 1981. 

This book is divided into 14 chap- 
ters, on incidence of cardiac malfor- 
mation, history, physical examination, 
ECG, radiology, other diagnostic 
studies, cardiac catheterization and 
angiocardiography, hemodynamics 
and classification of cardiac anoma- 
lies, acyanosis and increased pulmo- 
nary blood flow, acyanosis and normal 
pulmonary blood flow, cyanosis and 
increased pulmonary blood flow, cya- 


nosis and decreased pulmonary blood 
flow, pulmonary venous obstruction, 
and specific cardiopulmonary prob- 
lems of the neonate and their manage- 
ment. Each contains tables, illustra- 
tions, photographs, or idealized 


sketches. Cardiac anomalies are dis- - 


cussed from the standpoint of the 
pathology, hemodynamics, clinical 
features, ECG, thoracic roentgeno- 
gram, echocardiogram, cardiac cathe- 
terization, and management, and pro- 
vides a brief summary of the available 
knowledge. The authors give an up- 
to-date list of references at the end of 
each chapter. 

In my opinion, the major aim of the 
book is to provide a succinct source of 
information to the medical student 
and house officer. For instance, the 
section on ECG provides criteria for 
the diagnosis of right and left ventric- 
ular hypertrophy, as well as normal 
values for the QRS (ventricular) axis, 
QRS duration, and R-wave amplitude. 
However, the book also includes a 
table of atrioventricular conduction 
intervals as measured by His’-bundle 
recordings for ages 1 day through 18 
years. 


The chapter on radiology has sev- 


eral idealized sketches of situs solitus, 
inversus dextroposition and levoposi- 
tion, and version of the heart that are 
helpful to understanding the anatomic 
relationships. 

The section on cardiac catheteriza- 
tion repeats much of what is common 
practice in pediatric cardiac catheteri- 


= 
} 


zation laboratories. I think it does not a 


serve a significant purpose, because 
cardiologists are familiar with the 
details and a student or house officer 
will not need to perform such studies 
on their own. 

In reviewing this book, I noted that 
the reproduction of angiograms of 
cardiac anomalies seems to be below 
par for today’s technology. The ECGs 
and echocardiograms are well illus- 
trated. The discussions of the clinical 
and laboratory features of subvalvar 
and supravalvar aortic stenosis seem 
inadequate. Although a photograph of 
the facies of a patient with Williams’ 
syndrome is portrayed in the section 
on peripheral pulmonary artery steno- 
sis, the book does not refer to the 
association of this peculiar facial 
appearance with supravalvar aortic 
stenosis in the section on aortic steno- 
sis. The authors discuss “shock” under 
“specifice cardiopulmonary problems 
of the neonate.” In my opinion, the 
book would be improved by including 
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a chapter on management. This sec- 


tion could deal with the dosage of 
digitalis, diuretic therapy, inotropic 
agents, vasodilators, shock, acidosis, 
etc. It seems inappropriate to discuss 
some of these treatment problems in 


- the section concerned with neonates. 


Certainly the care of postoperative 
pediatric cardiac patients of all ages 
encompasses many problems that are 
also seen in the neonate with heart 
disease. The authors state that dobu- 
tamine does not cause a significant 
alteration of systemic vascular 
resistance. From the authors’ refer- 
ence, infusion of both dopamine and 
dobutamine caused a decrease in sys- 
temic vascular resistance, but there 
was not a significant difference in the 
change in resistance caused by dobu- 
tamine and dopamine. 

Although the book has some minor 
faults, the presentation of pediatric 


_ cardiac diseases is clear and succinct. I 


recommend the book primarily to the 
medical student, intern, and house 
officer for an overall source of infor- 
mation on pediatric cardiac anomalies 
and for a list of references on each 


heart condition for those who need 


greater detail. 
GEORGE BENzING III, MD 
Children’s Hospital 
Research Foundation 
Elland and Bethesda 
Cincinnati, OH 45229 


Malignant Solid Tumors in Children, by Wataru 
W. Sutow, 236 pp, $20, New York, Raven Press, 
1981. 

In this volume, the author has 
drawn on his many years of experi- 
ence in the treatment of children with 
cancer. In the preface, he acknowl- 
edges that the attitudes expressed in 
the volume reflect author bias and, to 
some degree, a limitation of discus- 


= sion to tumor studies with which he 


has had the most direct personal expe- 
rience. 

Dr Sutow has devoted almost half of 
this volume to some general consider- 
ations of childhood cancer and its 
treatment. There are useful, albeit 


-brief discussions of incidence, the spe- 
-Cial nature of childhood neoplasms in 


comparison with those in adults, and 
those factors of apparent importance 
in cause. He has also provided some 
interesting background discussion 
concerning the strategy and tactics of 
cancer therapy for those unfamiliar 
with modern treatment concepts. 
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The discussion of specific tumors is 
limited to five of the more common 
childhood ‘neoplasms: neuroblastoma, 
Wilms’ tumor, rhabdomyosarcoma, 
Ewing’s, sarcoma, and osteosarcoma. 
The approach he has taken differs in 
each of the five chapters dealing with 
these specific tumors, but in general 
he provides further details about inci- 
dence, staging systems, the general 
considerations for therapy, and prog- 
nosis. In each of the chapters, there is 
a rather limited consideration of the 
clinical features and expected compli- 
cations of the tumors and their treat- 
ment. As he indicated in the preface, 
the discussions of therapy are, indeed, 
confined to his own experience and 
presented in rather general terms. 

It is somewhat difficult to know for 
whom this volume is intended. In its 
preface, Dr Sutow predicts that it will 
be of interest to all health profession- 
als who care for children with malig- 
nant solid tumors. For the specialist 
caring for children with cancer, how- 
ever, this volume is too limited in 
scope both in the numbers of tumors 
considered and the depth in which 
they are discussed. The generalities 
about tumors in children are too sim- 
ple for an experienced oncologist to 
gain much in the way of new concepts 
or information. 

On the other hand, the book is also 
unsatisfactory for the pediatric gen- 
eralist who participates in the care of 
children with cancer or for students 
and residents who need introductory 
information about cancer in children. 
Discussions of the clinical aspects of 
childhood cancer, as indicated, are too 
limited, although the sections involv- 
ing some of the general aspects of 
childhood cancer provide a useful 
background for an understanding of 
current therapeutic strategies. The 
bibliographies at the end of each chap- 
ter, with further references of a gen- 
eral nature after the epilogue, are 
limited and represent the author’s 
bias as well. Thus, the volume does not 
provide a good springboard into the 
recent literature about childhood can- 
cer. 

The volume has been clearly and 
concisely written. Supplementing the 
text are many tables that present 
information in an easily understood 
form. The subject index is rather brief 
but generally adequate. 

ALVIN M. Mauger, MD 

St Jude Children’s Hospital 
PO 318 

Memphis, TN 38101 
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URI-QUICK PEDT — Home bacteria screening culture kit 
with urine collector for the infant patient. In a recent 
study, 200 parents cultured their infant's urine at home. 
(Home screening was found to be simple, reliable, inexpen- 
sive, and well accepted by the parents. Am. Journal of 
Diseases of Children, Feb. 1981, 135: 122-125) 


STREP-QUICK™ — Accurately diagnose ‘‘strep’’ overnight 
in home or office. (A highly desirable goal in any strepto- 
coccal detection program is the availability of test results 
within 24 hours. This goal would be attainable if the phy- 
sician processec the culture in his office. Am. Journal of 
Diseases of Children, 1976, 130: 171-172) 
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An invaluable 

eee quick reference 
guide to 

occupational 


dermatoses 


The AMA’s new guide, 
Occupational Dermatoses 
is an invaluable aid for 
physicians working part- 
time in occupational health 
programs. 

It provides a ready 
reference for specific in- 
formation on the causes, 
diagnosis, prevention, and 
treatment of occupational 
skin diseases. It also 
discusses management of 
prolonged and recurrent 
dermatoses, medico-legal 
aspects, and provides 
extensive references. 

To order your copy 
($1 ea.) of Occupational 
Dermatoses, OP-108, write: 
Order Dept., AMA, P.O. Box 
821, Monroe, WI 53566. 
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Excellent opportunity for PL-4 lev- 
el pediatric resident to function as 
Pediatric Chief Resident in 1100- 
bed teaching hospital. Multiple 
pediatric subspecialties. Current 


pediatric program with six pediat- 
ric residents at each level. 


Major teaching affiliation with the 
University of Michigan. 


Inquiries should be directed to: 


Lester Weiss, M.D. 

Chairman, Department of 
Pediatrics 

Henry Ford Hospital 

2799 West Grand Boulevard 

Detroit, Michigan 48202 
(313-876-3116) 








NOTICE TO PHYSICIANS 


The Clinical Center, National Insti- 
tutes of Health, requests the referral 
of girls under age 15 with Turner’s 
Syndrome or Gonadal Dysgenesis. 
The study will require a 2 day hospi- 
talization, and will include a com- 
plete history, physical examination, 
karyotype, and hormonal studies. 
Patients will be returned to the care 
of their referring physician, who will 
receive a complete report of the 
patient’s evaluation. 


Please write or telephone (301-496- 
4686), Dr. Judith Levine, Building 10, 
Room 10B-09, Developmental Endo- 
crinology Branch, NIH/NICHD, Be- 
thesda, Maryland, 20205. 
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Flu is serious business. It 
spreads like wildfire. And has been 
known to cripple a nation’s 
work force. 

The UN’s World Health 
rganization keeps track of flu and 
identifies viruses so that people 
can be inoculated in time. 
The UN also has just about 
_ wiped out smallpox all over the 
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world. It keeps check on cholera, 
yellow fever, polio, and malaria. 
By helping people everywhere, 
the UN is helping people right here. 
And that’s nothing to sneeze at. 


The UN means business. 
American business should know. 


Get the whole story. Send for a free 
booklet,“The Youinthe UN” Writeto PAYO 
UN Assoc., 345 E. 46th St., N.Y. 10017. Counc 
A Public Service of This Magazine & The Advertising Council 
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tains liquid petrolatum and white wax; the lotion, 
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Actions: Eurax has scabicidal and antipruritic 
actions. The mechanisms of these actions are 
not known. 


Indications: For eradication of scabies (Sarcopte 
scabiei) and for symptomatic treatment of pruriti: 
skin. 


Contraindications: Eurax should not be adminis- 
tered to patients who are allergic to it or who 
manifest a primary irritation response. 


Warnings and Precautions: Eurax should not be 
applied to acutely inflamed skin, raw, weeping 
surfaces, or in the eyes or mouth. Its use should 
be deferred until acute inflammation has subside 


If severe irritation or sensitization develops, treat 
ment with this product should be discontinued ar 
appropriate therapy instituted. 


Adverse Reactions: Allergic sensitivity or priman 
irritation reactions may occur in some patients. 


Dosage and Administration: /n Scabies: Thorough 
massage into the skin of the whole body from the 
chin down, paying particular attention to all folds 
and creases. A second application is advisable 
24 hours later. Clothing and bed linen should be 
changed the next morning. A cleansing bath shoi 
be taken 48 hours after the last application. 


In Pruritus: Massage gently into affected areas 
until medication is completely absorbed. Repeat 
as needed. 


How Supplied: Cream: 60-g tubes; Lotion: 2-oz 
(60 ml) bottles. 





Dual-action EURAX® (crotamiton) 
LOTION ...a preferred alternative 


Also available in cream formula for 
greater prescribing versatility. 
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PHARMACEUTICALS INC. 
Buffalo, New York 14213 


©1981 W.P Inc. 


Now from Vvestwooc 


A more specific dual-action profile 


Scabicidal & antipruritic, specific | Specifically indicated for scabies; | Uniquely pleasant lotion, formu- 
dual action for scabies...effec- useful in patients of allages...for lated for maximum patient 
tively eradicates scabies mites effective, simultaneous treatment acceptance. 
and eliminates the need for addi- of the entire family, including 
tional antipruritic agents. infants. 


For specific 
dual action for 
the entire family. 
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ProSobee is the only soy formula available that contains 
100% corn syrup solids...the carbohydrate source 
most compatible with the digestive capacity of infants. 
recovering from gastrointestinal illness. 

This assures greater feeding tolerance for your infants 
and fewer feeding problems for you. 


And, ProSobee is sucrose-free. So it’s the only soy 
formula that eliminates the unnecessary sweetness of 
sucrose and the problems associated with both lactose 
and sucrose intolerance. 


For diarrhea, milk sensitivity, and other common 
feeding problems, all soy formulas are not alike. 


Lactose-free...and now sucrose-free 
©1981, Mead Johnson & Company, Evansville, Indiana 47721 formula with SOY protein isolate. 
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Marginal Comments 


Smoking Mothers Affect Little Lives 


We who smoke cigarettes dur- 
ing pregnancy not only risk 
their own health, but also jeopardize 
the conditions under which their fetus 
grows and develops. Mothers who 
smoke affect the little lives of their 
unborn and newly born adversely, 
resulting in an increased spontaneous 
abortion rate,’ retardation of fetal 
growth at any gestational age, 
increased incidence of preterm deliv- 
ery,’ and a higher perinatal mortali- 
ty.‘ Studies have consistently reported 
a significant correlation between the 
magnitude of .maternal cigarette 
usage and the frequency of placenta 
previa, abruptio placentae, vaginal 
bleeding, and premature rupture of 
the fetal membranes’—all conditions 
that contribute significantly to peri- 
natal morbidity and mortality. 
Meyer has convincingly demon- 
strated that maternal smoking results 
in a predictable escalation in numbers 
ofpreterm deliveries, and at least four 
additional surveys including over 
50,000 pregnancies found the risk of 
early delivery to be increased from 
36% to 47% if the mother smoked 
cigarettes. A recent report cited by 
the Surgeon General’ places responsi- 
bility for 14% of all preterm births in 
the United States on maternal smok- 
ing. In addition, Meyer and Tonascia* 
have documented the excess of fetal 
and neonatal mortality in infants of 
mothers who smoke, using the life- 
table model. They point out the 
increased probability of perinatal 
death from gestations ranging from 
20 to 36 weeks among neonates born 
to smokers. In these studies, however, 
infants born at term did not appear to 
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be at greater risk for perinatal 
death. 

New incriminating evidence of the 
adverse effects of maternal cigarette 
smoking on fetal and neonatal health 
is presented by Garn and co-workers 
in this issue (see p 503). These workers 
found that maternal smoking is asso- 
ciated with a reduction of Apgar 
scores, a measure of an infant’s ability 
to survive the transition to the extra- 
uterine world. Based on data obtained 
in the National Collaborative Perina- 
tal Project that have been exhaustive- 
ly reviewed, these authors document 
an increase in the percentage of low or 
depressed Apgar scores at one and 
five minutes among term and preterm 
infants of cigarette-smoking mothers. 
Infants born to both black and white 
women who smoked 41 to 60 cigarettes 
per day had a twofold to fourfold 
increase in the proportion of Apgar 
scores of 7 or less at one and five 
minutes. A similar trend was evident 
in infants of mothers with a more 
moderate tobacco habit. 

Mounting evidence from pathologi- 
cal and physiological studies of placen- 
tas, membranes, blood vessels, uterine 
circulatory patterns, and the pharma- 
cological consequences of carbon mon- 
oxide toxicity’ and nicotine-induced, 
catecholamine-mediated'’ alterations 
in uterine and umbilical blood flow 
suggest that smoking results in a 
state of chronic “fetal hypoxemia” 
and/or a reduction in other substrate 
delivery that impinges on fetal 
growth and well-being. However, the 
pathophysiological mechanism or 
mechanisms during parturition that 
result in the depressed Apgar scores, 


which are reflective of failure to with- 
stand the “stresses of labor” and of 
extrauterine maladaption resulting in 
perinatal asphyxia, remain specula- 
tive. 

The association of low Apgar scores 
with long-term developmental seque- 
lae and neurological disability in later 
infancy"? emphasizes the impor- 
tance of preventive measures to cur- 
tail cigarette smoking by pregnant 
women. Monitoring of carboxyhemo- 
globin levels in the maternal blood 
during pregnancy will provide evi- 
dence of smoking that perhaps is not 
obtainable by history alone and offers 
a measure to determine the success of 
women attempting to “break the 
habit.” Of the numerous factors 
studied as contributory to fetal 
growth retardation in 5,000 pregnan- 
cies, maternal cigarette smoking dur- 
ing pregnancy was the most frequent- 
ly observed by Miller and Merritt." 

To some women, smoking has 
emerged as a symbol of social emanci- 
pation, and the number of women 
considered “heavy” smokers has con- 
tinued to increase in spite of the over- 
whelming evidence that “cigarette 
smoking is hazardous to your health.” 
In spite of massive public education 
campaigns by the Public Health Ser- 
vice and the March of Dimes Birth 
Defects Foundations, for example, to 
inform women about the deleterious 
consequences of smoking during preg- 
nancy, the tobacco industry remains 
intent on media blitzes emphasizing 
to women of childbearing age, 
“You’ve come a long way, baby”—a 
long way in equalizing women’s health 
risks to those of male smokers and in 
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increasing the risks to the health of 
their unborn and newly born infants. 
Perinatologists must reemphasize 
that pregnant women ought to stop 
smoking during pregnancy for the 
future health of their infant and, by 
doing so, they may substantially 
improve their own health. No butts 
about it! 
T. ALLEN MERRITT, MD 
Departments of Pediatrics, 
Obstetrics, and Gynecology 
Box 651 | 
University of Rochester 
School of Medicine 
601 Elmwood Ave 
Rochester, NY 14642 
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Intracranial Pressure 


‘$s the years, a large number of 
procedures and diagnostic exam- 
inations have been developed in the 
research laboratory and then applied 
to clinical use. Senior readers will 
recall when it was necessary to con- 
tact someone in the research laborato- 
ry to obtain serum electrolyte levels. 
The determination of arterial blood 
gases is an example of a technique 
that was perfected in the research 
laboratory and has become indispens- 
able when managing a variety of clin- 
ical problems. 

The determination of intracranial 
pressure (ICP) is one of the latest 
techniques developed in the laborato- 
ry that is now available for clinical 
use. Measuring ICP is not new. It has 
been approximated by lumbar punc- 
ture or measured directly by ventricu- 
lar puncture for years. Instruments 
that can be placed in the ventricle, 
over the surface of the brain, or in the 
epidural space have been developed. 
These are very ingenious, accurate, 
and reasonably safe. They all require 
a surgical procedure. 

The open fontanel of the infant 
offers the opportunity to carry out 
noninvasive measurements. The tis- 
sues of the fontanel act as a mem- 
brane. Numerous techniques have 
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been developed. They are painless, 
easily performed, inexpensive, and 
accurate. Are they useful? 

The First International Symposium 
on Intracranial Pressure was held in 
Hannover, Germany in 1972.' It was a 
very enthusiastic gathering, and nu- 
merous speakers hailed the monitor- 
ing of ICP as a major tool in the 
management of intracranial prob- 
lems. Nine years later, it has become a 
useful tool. Some neurosurgeons mon- 
itor ICP in all patients with severe 
head injury, but most use it less today 
than several years ago. In adults, it is 
primarily used in the management of 
head injury, subarachnoid hemor- 
rhage, or brain tumor. The noninva- 
sive measurement of ICP in infants 
should have become even more popu- 
lar because it is totally safe.* 

Bada et al monitored ICP during 
exchange transfusions in premature 
infants.‘ Arterial blood pressure and 
ICP varied with the rate of infusion. 
This lack of autoregulation of cerebral 
blood flow may be the cause of the 
intraventricular hemorrhage that 
sometimes follows exchange transfu- 
sion. 

Serial determination of ICP can 
pinpoint the occurrence of an intra- 
ventricular hemorrhage in the prema- 


ture infant and guide therapy when 
cerebral edema is treated with manni- 
tol or steroids. Ventriculoperitoneal 
shunt malfunction can be confirmed 
with ICP determination. 

Elsewhere in this issue (see p 521), 
Philip et al report their experience in 
performing sequential measurements 
of ICP in neonates via the intact 
fontanel. They found that nasal con- 
tinuous positive airway pressure head 
bands increased ICP. 

Interesting? Yes. Helpful? The de- 
termination of ICP has not fulfilled 
the major role envisioned in Hann- 
over. It remains a useful but second- 
ary tool. 

JAMES H. SALMON, MD 
225 W 25th St 
Erie, PA 16502 
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Effect of Maternal Cigarette Smoking 


on Apgar Scores 


Stanley M. Garn, PhD; Michael Johnston, MD; Stephen A. Ridella; Audrey S. Petzold 


è As shown in a total of 43,492 live-born 
singleton infants, the proportion of low 
and depressed Apgar scores is related to 
the extent of maternal cigarette usage 
during pregnancy. In particular, the three- 
pack level of smoking (41 to 60 cigarettes 
per day) is reflected in a near-quadrupling 
of low and depressed one-minute and 
five-minute Apgar scores in both blacks 
and whites and also after exclusion of 
prematurely born infants. 

(Am J Dis Child 1981;135:503-506) 


uring the last ten years, many 
deleterious consequences of cig- 
arette smoking during pregnancy 
hawe become clear.'’* We know now 
that fetal growth is restricted by 
maternal smoking, to an extent that 
cannot be explained by the smaller 
weight gain of the mother.’ Although 
fetal growth is diminished and prema- 
turity is far more common, the placen- 
ta is actually larger in mothers who 
smoke.’ Fetal development is im- 
paired by maternal smoking during 
pregnancy, and there are more defects 
in both placenta and fetus if the moth- 
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er smoked.: With quantitative cata, 
such as the hemoglobin and hemato- 
crit levels of the newborn, a dose- 
response relationship can be demon- 
strated between the extent of mēter- 
nal cigarette usage during pregnancy 
and undesirable pregnancy out- 
comes.'* 


For editorial comment see p 501. 


In the past year, we have extended 
our interests beyond the gestation 
length, size, and dimensional and 
physical parameters that we have pre- 
viously considered to various mea- 
sures of neurologic and behavioral sta- 
tus in the progeny of smoking moth- 
ers.” In particular, we have g-ven 
attention to the relationship between 
the extent of maternal cigarette 
usage during pregnancy and the pro- 
portion of low or depressed Apgar 
scores at birth. 


SUBJECTS AND METHODS 


This study is based on data concerzing 
maternal cigarette usage during pregnan- 
cy and on one-minute and five-minute 
Apgar test scores’ in a total of 43,492 
pregnancies yielding live-born singleton 
infants. The data are derived from the 
massive National Collaborative Perinatal 
Project (NCPP) of the National Inst:zute 
of Neurological and Communicative Disor- 


ders and Stroke as described in earlier 
publications.’ 

For this investigation, maternal ciga- 
rette usage was analyzed by one-pack 
intervals as follows—zero usage, one to 20 
cigarettes, 21 to 40 cigarettes, and 41 to 60 
cigarettes per day—yielding four class 
intervals in all. In the course of computer 
analysis, we explored both the one-minute 
and the five-minute Apgar tests contained 
in the coded data using four different 
cutoff values. Therefore, it was possible to 
relate cigarette usage during pregnancy to 
the proportion of “low” and “depressed” 
Apgar scores, using cutoff values of 7, 5, 3, 
and even 2. 

In the course of data analysis, 21,333 
white and 22,159 black pregnancies were 
considered separately because of differ- 
ences in both cigarette usage and gestation 
duration. Since cigarette smoking is known 
to affect gestation length? and might 
therefore affect Apgar test scores indirect- 
ly, the analysis was repeated after exclud- 
ing gestations of less than 38 weeks. 


RESULTS 


As shown in Table 1, successively 
higher levels of maternal cigarette 
usage during pregnancy are asso- 
ciated with an increase in the percent- 
age of “low” or “depressed” Apgar 
scores. This is true both for blacks and 
for whites considered separately, for 
the one-minute and the five-minute 
Apgar test scores, and for the four 
cutoff values considered. Indeed, of 16 


Maternal Cigarette Smoking—Garn et al 503 





Maternal Cigarette Usage 
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No. of Cigarettes /Day 
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Group 


Time of 
Apgar Test, min 


Apgar Score 
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*Percents refer to the percent of low Apgar scores at the designated level of cigarette smoking by the cutoff value indicated. 
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Fig 1.—Relationship between maternal 
cigarette usage (expressed as cigarettes 
per day) and percent of subjects with low 
one-minute Apgar scores in black neo- 
nates. As shown, there is marked increase 
in percent of low Apgar scores with 
increasing maternal cigarette usage. At 
three-pack level (41 to 60 cigarettes), 
there is near quadrupling of number of low 
Apgar scores. 
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Fig 2.—Relationship between cigarette 
usage and percent of subjects with low 
five-minute Apgar scdres in black neo- 
nates. While five-minute Apgar tests are 
characterized by smaller percent of low 
scores, effect of maternal cigarette usage 
is apparent at all four cut-off values used. 
As in Fig 1, trends are highly significant by 
various Statistical tests. 





combinations of time (one minute or 
five minutes) and cutoff value (scores 
of 7, 5, 3, and 2), only the cutoff value 
of 7 for the one-minute Apgar test in 
whites fails to confirm this trend. For 
the remaining combinations of time, 
cutoff value, and population sample, 
the results are impressive. At the two- 
pack plus level of smoking (41 to 60 
cigarettes per day), the proportion of 
low or depressed Apgar scores in the 
neonate increases nearly fourfold over 
the baseline (nonsmoking) level. 
With the single exception noted 
previously, both the one-minute and 
the five-minute Apgar tests reflect 


the smoking effect, though low and 
depressed scores are (of course) less 
frequent in the five-minute Apgar 
test. Lower as well as higher cutoff 
values prove to be sensitive to mater- 
nal smoking during pregnancy, even 
down to the cutoff value of 2, repre- 
senting severely depressed test scores 
(Fig 1 and 2). 

Since maternal smoking during 
pregnancy tends to shorten gestation 
duration, we next removed the prema- 
turely born from consideration by re- 
stricting the analysis to neonates with 
gestation lengths of 38 weeks and 
above and then repeated the entire 
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Maternal Cigarette Usage 
No. of Cigarettes /Day 


1-20 21-40 
Racial Total 
Group No. 


18,532 
18,532 


Time of 
Apgar Test, min 


Apgar Score 
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*Percents refer to the percent of low Apgar scores at the designated level of maternal cigatte usage. 


% With Low Apgar Score 


Cigarettes Per Day 


data analysis. While this restriction 
reduced the sample size, especially in 
blacks, the results remained very 
much the same (Table 2 and Fig 3). 
For both blacks and whites, maternal 
cigarette usage during pregnancy was 
clearly reflected in the percent of low 
and depressed Apgar scores, especial- 
ly in the 41 to 60 (two to three packs) 
range of cigarette usage. Both the 
one- and five-minute Apgar scores 
reflected the smoking effects as 
before. Cutoff levels of 5, 3, and even 2 
(representing severely depressed Ap- 
gar scores) proved sensitive to smok- 
ing during pregnancy, even for the 


Am J Dis Child—Vol 135, June 1981 


Fig 3.—Relationship between maternal cigarette usage and per- 
cent of subjects with low one-minute Apgar scores for total white 
sample (solid lines) and far white neonates of 38 weeks’ gestation 
and beyond (dashed lines). While term neonates are character- 
ized by slightly lower percent of low one-minute Apgar scores, 
relationship between maternal cigarette consumption and per- 
cent of low Apgar scores is essentially same in total sample and 


after excluding prematurely born. 


numerically reduced sample of term 
singleton births. 


COMMENT 


The results reported herein, based 
on an unusually large sample of moth- 
ers compared with other publi=hed 
studies,'* show that maternal ciga- 
rette usage during pregnancy is strik- 
ingly related to the proportion of low 
or depressed Apgar scores in their 
newborn progeny. The “smoking ef- 
fect” is confirmed separately in 
whites (with a somewhat higher evel 
of cigarette usage) and in blacks (who 
tended to smoke less). It is reiterated 





in both the one-minute and five min- 
ute Apgar scores and at Apgar scores 
below 7 (corresponding to the 25th 
percentile in Apgar’s original sam- 
ple’’*). Though a smoking effect is 
apparent even at the one-pack level of 
cigarette usage per day, it is particu- 
larly evident in the 41- to 60-cigarette 
range. At this high level of maternal 
smoking, the proportion of low or 
depressed Apgar scores rises approxi- 
mately fourfold. 

These results are paralleled by the 
Bayley (behavioral) scores at 8 
months, which also reflect maternal 
smoking during pregnancy, though to 
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a lesser degree." Using the same 
NCPP sample, the same investigative 
design, and similar analyses both 
before and after exclusion of the pre- 
maturely born, maternal cigarette 
smoking during pregnancy still shows 
its effect long after birth. As in our 
previous studies, socioeconomic dif- 
ferences do not eradicate the smoking 
effect in the NCPP.'*:"* 

Given the multiple effects of mater- 
nal smoking on the placenta and on 
the fetus that have been demon- 
strated so far, including the “stunt- 
ing” effect that may last for nearly 
seven years, it is difficult to isolate 
one mechanism that accounts for the 
low Apgar scores. The effects of 
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smoking on the placenta are suff- 
ciently morbidogenic to suggest an 
explanation. However, we want to call 
attention to the elevated hemoglobin 
and hematocrit levels in the newborn 
progeny of the smoking mothers,‘ 
which increase in proportion to the 
extent of cigarette usage. This hema- 
tologic relationship, plus the demon- 
stration of elevated carbon monoxide 
levels in the cord blood of smoking 
mothers, suggests that the depressed 
Apgar scores may be indicative of 
prenatal carbon monoxide poisoning. 

With changes in cigarette manufac- 
turing technology, including develop- 
ment of low-tar and low-nicotine 
tobacco mixtures and more effective 
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filters, the relationships between ma- 
ternal smoking levels and low Apgar 
scores may be quantitatively and 
qualitatively different now. However, 
recent studies suggest that an in- 
creased number of “puffs” may 
vitiate the postulated advantages of 
such improvements" and that mater- 
nal cigarette usage may still bear the 
relationships to depressed Apgar 
scores that have been documented in 
this study. 
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Chlamydia trachomatis Infection 


in Mothers and Infants 


A Prospective Study 


Alfred D. Heggie, MD; Generosa G. Lumicao, MD; Laurie A. Stuart, MD; Michael T. Gyves, MD 


è The incidence of Chlamydia tracho- 
matis infection of the cervix during preg- 
nancy was found to be 18% in a group of 
1,327 women attending the prenatal clinic 
of a large urban hospital. There were no 
statistically significant differences be- 
tween infected and uninfected women in 
the type or frequency of complications of 
pregnancy. Chlamydial infection was 
demonstrated in 27 (28%) of 95 infants 
born vaginally to infected mothers. Con- 
junctival infection in these infants was 
detected earlier than nasopharyngeal 
infection and the Gonjunctivae appeared 
to be the usual portal of entry for the 
organism. Infants were observed through 
the age of 12 weeks. Conjunctivitis 
occurred in 20 (95%) of 21 infants with 
chlamydial infection of the conjunctivae, 
but the chlamydial pneumonia syndrome 
occurred in only three (17%) of 18 infants 
with nasopharyngeal infection. 

(Am J Dis Child 1981;135:507-511) 


i recent years, Chlamydia tracho- 
matis infection of the male and 
female genital tracts has been recog- 
nized as a venereally acquired disease 
of high incidence.’ Genital chlamyd- 
ial infection of pregnant women, 


From the Departments of Pediatrics (Drs Heg- 
gie, Lumicao, and Stuart) and Reproductive Biol- 
ogy (Dr Gyves), Case Western Reserve Univer- 
sity School of Medicine, Cleveland, and the 
Rainbow Babies and Childrens Hospital and Mac- 
Donald House of the University Hospitals of 
Cleveland. 

Read in part before the 89th annual meeting of 
the American Pediatric Society, Atlanta, May 4, 
1979. 

Reprint requests to Rainbow Babies and Chil- 
drens Hospital, 2101 Adelbert Rd, Cleveland, OH 
44106 (Dr Heggie). 


Am J Dis Child—Vol 135, June 1981 


therefore, can be expected to eccur 
frequently with consequent risk of 
transmission of infection to infants at 
parturition. Because C trachomatis 
has been shown to cause conjunctivitis 
and pneumonia in infants,“ knowl- 
edge of the frequency of maternal 
chlamydial infection and its transmis- 
sion to infants is important. The inci- 
dence of chlamydial infection of the 
cervix in pregnant women has been 
variously reported to be between 2% 
and 16%, and the frequency of trans- 
mission of infection from infected 
mothers to their infants has been esti- 
mated at between 23% and 70%.*:'*"'° 
These differences in observations sug- 
gest that there may be wide varia- 
tions in the incidence of this infection 
in different population groups and 
indicate the need for continuing 
investigation. The objectives of this 
study were to determine the incidence 
of cervical infection with C trachoma- 
tis in a group of pregnant women 
attending the prenatal clinic of a large 
urban hospital; the relative frequen- 
cies of this infection in early and late 
gestation; the effect of maternal 
infection on the outcome of pregnan- 
cy; the frequency of transmission of 
infection from mothers to their 
infants; and the degree to which infec- 
tion in infants results in overt dis- 
ease. 


PATIENTS AND METHODS 
Study Population 


The women studied were enrolled in the 
prenatal clinic of MacDonald House, the 


obstetrical hospital of the University Hos- 
pitals of Cleveland, and were drawn from 
an urban, mostly black population. From 
April 1978 through April 1980, cervical 
cultures were obtained from 1,827 preg- 
nant women at eight to 12 or 35 to 37 
weeks’ gestation. Cultures were obtained 
at both of these times from 131 women. 
Infected mothers were identified, and 
their infants were examined at the ages of 
3 days and 2, 6, and 12 weeks. Initially, 
conjunctival and nasopharyngeal cultures 
were obtained from the infants at all of 
these times. After completion of studies on 
infants of the first 57 infected mothers, 
however, culturing at 3 days of age was 
discontinued because chlamydiae were sel- 
dom detected at this age. Cultures were 
also obtained whenever infants were 
brought to the clinic for a sick visit with 
complaints referable to the eyes or respira- 
tory tract. All infants received silver 
nitrate drops to the eyes at birth for pro- 
phylaxis against gonococcal infection. 


Informed Consent 


Culture procedures and their purposes 
were explained to the mothers in this study 
and their verbal consent to the collection of 
specimens was obtained. 


Specimen Collection 


Endocervical swabs obtained from preg- 
nant women were placed in 1.5 mL of 
transport medium consisting of 0.2M 
sucrose in 0.02M phosphate buffer'® con- 
taining gentamicin, 25 pg/mL, and nysta- 
tin, 50 units/mL. These cultures were col- 
lected at the same time as routine cervical 
cultures for Neisseria gonorrhoeae. Con- 
junctival cultures from infants were 
obtained by firmly stroking the lower pal- 
pebral conjunctivae with a sterile cotton- 
tipped applicator, which was then placed in 
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transport medium. In addition, conjuncti- 
val swabs from both eyes were rolled on 
glass slides to make spreads of conjunctival 
epithelial cells for cytologie diagnosis by 
Giemsa stain. Nasopharyngeal aspirates 
were obtained by passing a 5 F plastic 
feeding tube through the nose into the 
nasopharynx and applying suction with a 
3.0-mL syringe. Aspirated secretions were 
expelled into 1.5 mL of transport medium. 
Specimens were refrigerated at 4 °C and 
were then either inoculated into cell cul- 
tures within a few hours after collection or 
frozen and stored at —70 °C until being 
tested for C trachomatis within the next 
five days. 


Detection of C trachomatis 


Specimens were inoculated into idoxuri- 
dine-pretreated McCoy cell cultures accord- 
ing to the method of Wentworth and Alex- 
ander.” The formation of iodine-staining 
intracytoplasmic inclusions in inoculated 
cell cultures was considered to show that C 
trachomatis was present in a specimen. 
Cells from negative cultures were soni- 
cated and inoculated into fresh cell cul- 
tures. A specimen was regarded as unin- 
fected if it failed to produce inclusions on 
both initial inoculation and passage. 
Because chlamydiae, like viruses, are obli- 
gate intracellular parasites, patients from 
whom C trachomatis was isolated were 
regarded as infected. The distinction 
between overt and inapparent infection is 
addressed in the “Comment” section. 

Spreads of conjunctival epithelial cells 
were stained by the Giemsa technique" 
and then examined for the juxtanuclear 
intracytoplasmic inclusions that are indica- 
tive of C trachomatis infection. Only 
spreads containing 200 or more epithelial 
cells were considered to be suitable for 
examination. 


RESULTS 


During the 25-month period of this 
study, endocervical cultures for C tra- 
chomatis were performed on 1,327 
pregnant women. Cervical infection 
was detected in 240 women, or 18% of 
the group. Chlamydiae were isolated 
from 73 (16%) of 451 cervical cultures 
obtained during the first trimester 
and from 184 (18%) of 1,007 cultures 
obtained during the third trimester. 
This difference in isolation rates 
between the first and third trimesters 
was not statistically significant 
(P > .30 by the x? test). From 131 of 
the 1,327 women studied, it was possi- 
ble to obtain paired endocervical spec- 
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Table 1.—Frequency of 
Chlamydia trachomatis Infection 
During First and Third Trimesters 


Infected Status 


First/third trimester 
Uninfected / uninfected 
Infected /infectec 17 (13) 
Uninfected /infected 12 (9) 
Infected/uninfected 9 (7) 

Total No. with infection 

during first trimester 

Total No. with infection 

during third trimester 


93 (71) 


26 (20)* 





29 (22)* 


*Difference not statistically significant (P > .5 
by x’ test). 


imens, one collected during the first 
and the other during the third trimes- 
ter. Chlamydia trachomatis was iso- 
lated from 26 (20%) of these 131 
women during the first trimester and 
from 29 (22%) during the third trimes- 
ter. Again, this difference in rates of 
isolation was not statistically signifi- 
cant (P > .50, x test). The infected or 
uninfected status of these 131 women 
during the first and third trimesters 
is recorded in Table 1. The nine 
women who converted from an in- 
fected status in the first trimester to 
an uninfected status in the third tri- 
mester had not received antimicrobial 
medications. 

It was possible to follow the course 
of pregnancy through delivery in only 
215 of the 240 women found to be 
infected. The remaining 25 either did 
not return for further care or had not 
yet given birth at the time the study 
was terminated. Selected characteris- 
tics of the 215 infected women who 
were followed up through delivery and 
an equal number of uninfected preg- 
nant women are compared in Table 2. 
Each infected woman was matched 
with an uninfected woman who deliv- 
ered during the same month. Infected 
women were found to be younger than 
uninfected women. Although genital 
gonococeal infection occurred almost 
twice as frequently in Chlamydia- 
infected women (12%) as in uninfected 
women (7%), this difference was not 
statistically significant (P > .10, x? 
test). There were also no statistically 
significant differences between the 
two groups with regard to marital 
status, parity, or the frequency of 
vaginal discharge. The number of sex- 


Table 2.—Characteristics of Pregnant 
Women With and Without Infection 


Uninfected 
Women 
(n = 215), 
No. (%) 


Infected 
Women 
(n = 215), 
No. (%) 
Mean age, yr 
(range)* 
Unmarried 
Primigravida 
Gonococcal 
infection 
Vaginal dis- 
charge 


20.5 (14-31) 22.8 (14-39) 
186 (87) 172 (80) 
81 (38) 63 (29) 


26 (12) 16 (7) 


40 (19) 39 (18) 


*Statistically significant difference (P < .01 by 
Z test). 





ual contacts of these women is not 
known. 

The outcome of pregnancy in 
infected and uninfected women is giv- 
en in Table 3. No statistically signifi- 
cant differences in the frequencies of 
premature birth, stillbirth, neonatal 
death, premature rupture of mem- 
branes, spontaneous abortion, or con- 
genital malformations were demon- 
strated. Mean birth weights and mean 
Apgar scores were similar for the two 
groups. 

Ninety-five infants born vaginally 
to mothers with chlamydial infection 
of the cervix were followed up by 
serial examinations and chlamydial 
cultures through the age of 12 weeks. 
It was not possible to follow up the 
infants of all 215 infected mothers 
who were delivered at this hospital 
during the period of this study 
because some mothers elected to 
obtain care for their infants ať neigh- 
borhood clinics, some who attended 
our clinic did not keep appointments 
at the required intervals, and some 
infants were not yet 12 weeks old at 
the time the study was terminated. 
Chlamydial infection of the conjuncti- 
vae or nasopharynx was detected in 27 
of these 95 infants (28% of the group) 
born vaginally to infected mothers 
and followed up for 12 weeks. In 12 
(44%) of the 27 infected infants, chla- 
mydiae were recovered from both con- 
junctivae and nasopharynx; in nine 
(33%) from the conjunctivae only; and 
in six (23%) from the nasopharynx 
only. The Figure shows the ages at 
which C trachomatis was first isolated 
from 17 infected infants from whom 
cultures were obtained at 3 days of 
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CONJUNCTIVAL INFECTION 
NASOPHARYNGEAL INFECTION 


Table 3.—Outcome of Pregnancy in Women With and Without Infection 











Infected Women Uninfected Women o 2 lei i 
Outcome (n = 215) (n = 215) pcan ts oe 
Full-term birth Ss TIo Y 
Survived (%) 202 (94) 198 (92) w 8 a 
Neonatal death(%) 0 1(< 1) = a 6 a 
Premature birth 3 G 3 y 
Survived (%) 10 (5) 12 (6) zu ; 
Neonatal death(%) 2 (1) 1(< 1) "> 
0 


Stillborn(%) 0 2 (1) 


Mean birth weight, g 3,106 3,114 


Mean Apgar score 






3 2 6 


ih Ge ial i I oo 





DAYS WEEKS WEEKS 










tions (%) 





age in addition to cultures at ages 2, 6, 
and 12 weeks. At 3 days of age, infec- 
tion was demonstrated in only three 
of these infants, and at that age chla- 
mydiae were isolated only from the 
conjunctivae. Giemsa-stained con- 
junctival smears were negative at 3 
days of age, even in the three infants 
shown by culture to be infected. By 2 
weeks of age, conjunctival infection 
had been detected in 12 of the 14 
infants who were eventually found to 
have infection of the conjunctivae, but 
nasopharyngeal infection during the 
same period was found in only four of 
the 14 infants eventually shown to 
have infection of the nasopharynx. By 
6 weeks of age, all cases of infection in 
either site had been detected. Infants 
of an additional four infected mothers 
were born by cesarean section and, 
therefore, were not exposed to chla- 
mydiae by passage through an in- 
fected birth canal. Chlamydial cul- 
tures obtained during the first 12 
weeks of life from these four infants 
were negative. 

The frequencies of illness in in- 
fected and uninfected infants are 
compared in Table 4. In 74% of the 
infected infants, conjunctivitis devel- 
oped. This included 20 (95%) of the 21 
infants found to have conjunctival 
infection. A diagnosis of conjunctivi- 
tis required the presence of conjuncti- 
val inflammation and purulent exu- 
date on physical examination. Chla- 
mydial inclusion bodies were seen in 
Giemsa-stained spreads of conjuncti- 
val epithelial cells from all cases of 
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2 (1) 










1(< 1) 








conjunctivitis in infected infants, and 
bacterial cultures of the conjunctivae 
showed no other pathogens. Tke age 
at onset of conjunctivitis in Chlamyd- 
ia-infected infants varied from 4 to 16 
days. Conjunctivitis also develoved in 
three infants whose cultures were 
negative for chlamydiae. Chlamydial 
inclusions were not seen on spreads of 
conjunctival cells from these three 
patients, and bacterial cultures of 
their conjunctivae were negative. In 
three (17%) of the 18 infants with 
nasopharyngeal infection, pneumonia 
developed. Findings in these patients 
were consistent with the chlamydial 
pneumonia syndrome described by 
Beem and Saxon,’ in that onset was 
gradual; the infants were 6 to 10 
weeks old and only mildly ill, chest 
roentgenograms showed bilateral in- 
terstitial infiltrates with hyperinfla- 
tion; and eosinophilia (> 300/cu mm) 
was present. No bacterial pathogens 
were detected in cultures of tracheal 
aspirates or blood samples from these 
infants. One of the infants with pneu- 
monia had had chlamydial conjunctivi- 
tis at 2 weeks of age and had been 
treated with sulfacetamide sodium 
eye drops. Immunotyping was per- 
formed on nasopharyngeal isolates of 
C trachomatis from two of the infants 
with pneumonia and on cervical iso- 
lates from their mothers. All were 
chlamydial immunotype D. Pneumo- 
nia also developed in two Chlamydia- 
negative infants. The pneumonia in 
one of these infants, however, had an 
acute febrile onset, occurred at 2% 


(1 min/5 min) 8.0/8.8 8.3/9.0 AGE OF INFANTS 
eee. a 1366) 12 (6) Age of 17 infected infants at initial detec- 
TE PERA a tion of chlamydial infection of the conjunc- 

tion(%) 1(<1) 1(<1) tivae or nasopharynx. 
Congenital malforma- 


Table 4.—Frequency of Illness 
During First 12 Weeks of Life in 
Uninfected and Infected Infants 


Infected Uninfected 
infants Infants 
(n = 27), (n = 68), 
No. (%) No. (%) 
20 (74) 3 (4) 
3 (11) 2 (3) 


lliness 
Conjunctivitis* 
Pneumonia 
Other respira- 
tory tract 
illnesses 
No illness* 


10 (37) 
4 (15) 


11 (16) 
48 (71) ° 





*Statistically significant difference by x’ test, 
P< .01. 

Statistically significant difference by x’ test, 
P< 03 


weeks of age, and was unilateral and 
lobar. Bacterial and viral cultures 
were negative. In the other infant, the 
pneumonia was the result of aspira- 
tion from gastroesophageal reflux. 
Other respiratory illnesses occurred in 
27% of the infected infants and in 16% 
of uninfected infants. This category 
of illness consisted mainly of afebrile 
upper respiratory tract disease with- 
out evidence of pneumonia. However, 
in two infants in this category, one 
who had chlamydial infection of the 
nasopharynx and one who was Chla- 
mydia-negative, tachypnea, intercos- 
tal retractions, and rales developed 
but without radiologic evidence of 
pneumonia. In one other infected 
infant, severe apneic spells developed 
at 11 days of age. Only 15% of infants 
in the infected group remained well 
through the age of 12 weeks in con- 
trast to 71% of the uninfected group. 

For the detection of C trachomatis, 
all specimens that failed to produce 
iodine-positive inclusions on initial 
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inoculation into cell culture were 
passed once before being regarded as 
negative. In 200 specimens shown to 
contain chlamydiae, the organism was 
detected on first inoculation into cell 
culture in 175 (87%) and in 25 (13%) 
only after passage. 


COMMENT 


The 18% incidence of C trachomatis 
infection of the cervix detected in this 
group of 1,327 pregnant women 
exceeds the range of 2% to 16% 
reported by other investigators.*:!*'° 
Chlamydial infection of the cervix has 
not, to our knowledge, been previously 


$ documented at equal or greater inci- 


dence except in venereal disease clin- 
ics.” The group of pregnant women in 
this study does not appear to differ 
appreciably from those studied by oth- 
ers except that almost all of our 
patients were from a black urban pop- 
ulation, in contrast to varying propor- 
tions of black patients in other 
studies. As in other reports, infected 
patients were younger than unin- 
fected patients. Most of the infected 
women were unmarried but did not 
differ significantly in this respect 
from uninfected women. The number 
of sexual partners of these women is 
unknown. It seems likely that if large 
groups of pregnant women from low- 
er socioeconomic populations in other 
urban centers are studied, a similarly 
high incidence of chlamydial infection 
of the cervix will be found. 

The 28% rate of transmission of 
chlamydial infection from mothers to 
infants found in this study is within 
the range reported by others.*:'*"'’ The 
transmission rates previously re- 
ported, however, vary from 23% to 
70%. This marked variation may be 
related to differences in sample size, 
in methodology, or in the definition of 
infection in exposed infants. In pre- 
vious studies, transmission rates were 
based on observations on groups of six 
to 23 infants born to infected mothers. 
In the present study, 95 exposed 
infants were tested. Further observa- 
tions on larger numbers of infants by 
different investigators may decrease 
the variation in results. 

All of the studies reviewed used 
similar culture techniques for isola- 
tion of C trachomatis.® >> When, as 
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in the present study, cultures were 


‘obtained’ from both the conjunctivae 


and nasopharynx of exposed infants, 
the range of isolation rates was 28% to 
67%," in contrast to 23% to 28% in 
studies that obtained cultures only 
from the conjunctivae.*'® In the 
studies reporting the highest rates of 
isolation from exposed infants (50% 
and 67%"), nasopharyngeal swab- 
bing rather than aspiration was the 
method used for obtaining cultures of 
the nasopharynx. Although this sug- 
gests that swabbing may be a more 
sensitive technique than aspiration 
for detecting nasopharyngeal infec- 
tion, Harrison et al found that aspira- 
tion was slightly more sensitive than 
swabbing in a study that included a 
comparison of the two methods.’ This 
difference in technique, therefore, 
cannot be clearly implicated as a cause 
of the variations in isolation rates. 
Differences in the definition of 
infection in exposed infants, however, 
appear to be involved. If, as in the 
present study, infection is defined as 
isolation of the organism from an 
exposed infant, the transmission rates 
observed are lower than if infection is 
defined on the basis of either isolation 
of the organism or seroconversion of 
an infant to C trachomatis. Schachter 
et al, for example, isolated C tracho- 
matis from ten of 20 infants born to 
infected mothers.“ By demonstration 
of seroconversion, an additional four 
infants whose cultures were negative 
were identified as being infected. 
When these infants were included in 
the infected group, the observed 
transmission rate increased from 50% 
to 70%. The appearance of chlamydial 
antibody in infants’ tears during early 
life has also been cited as evidence for 
infection when cultures were nega- 
tive. The numbers of exposed 
infants tested by these various tech- 
niques, however, are relatively small, 
and comparative studies on larger 
numbers of infants are indicated. 
The frequencies of chlamydial in- 
fection of the cervix in the first and 
third trimesters of pregnancy were 
compared to investigate the hypothe- 
sis that the high frequency of this 
infection in pregnant women may 
result from activation of a latent chla- 
mydial infection of the genital tract 
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by pregnancy. Latent chlamydial in- 
fections are known to occur in the 
human eye and in other organs in 
lower animals.'**° They can also be 
induced in cell cultures where, by envi- 
ronmental manipulation, they can be 
converted to active infections.*' It is 
possible, therefore, that in some 
women hormonal or other changes in 
pregnancy may activate a latent geni- 
tal infection. In our study, however, 
there was no statistically significant 
difference between the frequency of 
isolation of chlamydiae from endocer- 
vical cultures performed during the 
first and third trimesters. Cultures of 
endocervical swabs collected from 131 
women who were studied during both 
the first and third trimesters revealed 
that in 12 (11%) of 105 women who had 
negative cultures in the first trimes- 
ter, cultures had become positive by 
the third trimester, and nine (35%) of 
26 women whose cultures were posi- 
tive in the first trimester had nega- 
tive cultures when recultured in the 
third. The women whose cultures con- 
verted from positive to negative had 
not received antimicrobial therapy. 
Conversion from negative to positive 
may have resulted from activation of 
a latent infection by pregnancy, but 
acquisition of infection from a sexual 
partner late in pregnancy is another 
possible explanation. The question of 
activation of latent chlamydial infec- 
tion of the cervix by pregnancy, there- 
fore, remains unresolved. 

Although chlamydial species are a 
frequent cause of intrauterine infec- 
tion and abortion in animals, there 
was no evidence in this study of an 
association between cervical infection 
and prenatal or perinatal complica- 
tions of pregnancy or in the frequency 
of congenital malformations. These 
findings concur with those of From- 
mell et al in a similar comparison of 
the outcome of pregnancy in infected 
and uninfected women.” It is possible, 
however, that spontaneous abortions 
attributable to chlamydial infection 
may occur during the early weeks of 
pregnancy, prior to the time that the 
women would have come under obser- 
vation in our study. 

The ages at which C trachomatis 
was detected in the conjunctivae and 
nasopharynx of infected infants sug- 
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' gest that the conjunctivae are the 
usual portal of entry for this organism 
and that the infection spreads from 
this site, perhaps through the nasolac- 
rimal ducts, to the nasopharynx. In 
the 57 exposed infants cultured at 3 
days and at 2, 6, and 12 weeks of age, 
chlamydiae were detected at age 3 
days only in the conjunctivae. By 2 
weeks of age, conjunctival infection 
had been detected in 86% of infants 
eventually found to have infection of 
this site. Only 21% of nasopharyngeal 
infections, in contrast, had been 
detected by 2 weeks of age, 50% by 
age 3 weeks, and it was not until age 6 
weeks that all of the nasopharyngeal 
infections had been detected. In six 
infants in this study, however, naso- 
pharyngeal infection was detected in 
the absence of conjunctival infection. 
Therefore, although the conjunctivae 
appear to be the usual portal of entry 
for congenital chlamydial infection, 
direct infection of the nasopharynx 
without previous involvement of the 
conjunctivae apparently can occur. 
The low frequency with which 
chlamydial infection was detected in 
both the conjunctivae and nasopha- 
rynx of exposed infants during the 
first week of life could be interpreted 
as indicating that in many infants 
transmission of infection occurs in 
postnatal life rather than at parturi- 
tion. In view of the greater intensity 
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of exposure that must result from 
passage through an infected birth 
canal than from exposure after birth, 
however, the delay in detection of 
infection seems more likely related to 
the time required for replication of 
the organism in mucosal surfaces 
infected at birth than to exposure in 
postnatal life. 

Because C trachomatis is ar. obli- 
gate intracellular parasite, its isola- 
tion from an infant indicates that 
infection has occurred. This infection, 
however, may be overt or inapparent. 
Conjunctival infection in this study, in 
all except one infant, was associated 
with inclusion conjunctivitis. Naso- 
pharyngeal infection, in contrast, was 
only occasionally associated with 
pneumonia. Chlamydial pneumonia, 
however, occurs later in infancy than 
does conjunctivitis, and as all of the 
infants in whom conjunctivitis devel- 
oped were treated with topical sulfa- 
cetamide eye drops, the frequency of 
pneumonia may have been altered by 
this therapeutic intervention. The rea- 
son for the excess of upper respiratory 
tract illness in infected infants is dif- 
ficult to assess. It may have been 
directly related to chlamydial infec- 
tion or chlamydiae may have predis- 
posed these infants to infections by 
other agents. 

These data indicate that 180 of 
every 1,000 women registering in the 
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prenatal clinic of this hospital will 
have chlamydial infection of the cer- 
vix. Although the outcome of their 
pregnancies will not be altered, 50 of 
their infants will acquire conjunctival 
or nasopharyngeal infection. Almost 
all of the infected infants, unless 
treated, will have conjunctivitis, and a 
smaller, but undetermined, number 
will have chlamydial pneumonia. 
These illnesses are unlikely to be life 
threatening, but present knowledge is 


insufficient to predict the frequency - 
of long-term ocular or pulmonary 


sequelae or the complications that this 
infection may produce in infants with 
other diseases such as cardiopulmo- 
nary disorders. Further studies are 
required to determine the nature and 
frequency of possible sequelae or com- 
plications and the best methods for 
treatment and prevention of chlamyd- 
ial infection. 
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Nosocomial Respiratory Syncytial 


Viral Infections 


Should Gowns and Masks Be Used? 


Caroline Breese Hall, MD, R. Gordon Douglas, Jr, MD 


© The efficacy of infection control pro- 
cedures utilizing gowns and masks in the 
control of nosocomial respiratory syncyti- 
al virus (RSV) infections was evaluated by 
comparing the rate of nosocomial RSV 
infections in infants and ward personnel 
during two sequential periods when 
gowns and masks were used (period 1) 
and not used (period 2). All patients (162) 
and staff (36) on our infants’ ward were 
examined for signs of respiratory infec- 
tion and had nasal washes obtained for 
viral isolation every two to four days for 
two months. Nosocomial RSV infection 
was identified in a total of 19 infants. Eight 
of these occurred in period 1 for a noso- 
comial infection rate of 32% of contact 
infants who were hospitalized for seven or 
more days. In comparison, 11 (41%) of the 
contact infants hospitalized for seven or 
more days in period 2 became infected. 
These findings suggest that the additional 
routine use of masks and gowns does not 
result in measurable benefit in controlling 
the nosocomial spread of RSV infection to 
infants or to ward personnel. 

(Am J Dis Child 1981;135:512-515) 


|S pane deat to control the 
spread of viral respiratory ill- 
ness in hospitals vary. This arises in 
part from an unawareness of the 
potential morbidity and mortality 
that may be associated with the noso- 
comial spread of these agents and in 
part from the lack of objective evalua- 
tion of such infection control proce- 
dures. Respiratory syncytial virus 
(RSV) has recently been recognized as 
a major cause of nosocomial respirato- 
ry illness on infant wards and neona- 
tal units. Despite this awareness, 
however, our ability to control the 
spread of RSV among patients and 
staff has been limited.*:’ Whether the 
routine use of gowns and masks would 
aid in this is unknown. 

Our studies attempting to delineate 
the mode of spread of RSV have sug- 
gested that RSV is transmitted by 
large-particle aerosols, requiring close 
contact, and by self-inoculation after 
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touching contaminated — surfaces.‘ 
Small-particle aerosols, however, do 
not appear important,in the spread of 
RSV. Therefore, masks, which dimin- 
ish the spread of large-particle but not 
small-particle aerosols, might be help- 
ful in the control of RSV. Since RSV 
also appears to be spread by contami- 
nated secretions on fomites, the use of 
gowns might also be of value. Howev- 
er, whether their use adds measurable 
benefit over handwashing alone in 
interrupting this mode of spread is 
unknown. 

The routine use of masks and gowns 
is expensive and routinely disliked by 
patients, parents, and personnel. 
Therefore, the value of such proce- 
dures in the control of specific infec- 
tions should be proved. This study was 
designed to evaluate the efficacy of 
infection-control procedures with the 
use of masks and gowns compared 
with procedures not using masks and 
gowns on the rate of nosocomial RSV 
infection in both infants and staff. 


METHODS 
Study Design 


The study was initiated approximately 
two weeks after RSV was first identified 
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Isolation or Cohorting of Infected Infants 
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Cohorting of Staff to Infants 


I 


Limitation of Visitors, Patient Contacts 





Design of study and infection control procedures used according to week. RSV represents respiratory syncytial virus. 


in our community in 1979 by means of an 
ongoing surveillance system.” The study 
was begun 12 days after the hospital 
admission of the first infant whose disease 
was diagnosed as RSV infection and was 
continued for the next two months. All 
patients and staff on the ward for children 
less than 3 years of age at Strong Memorial 
Hospital, Rochester, NY, were included. 
The ward consists of ten rooms containing 
one to three cribs, arranged radially 
around the central nursing area. Each room 
is equipped with a bathroom and with one 
to two sinks, one of which is near the 
entrance. 

As illustrated in the Figure, during the 
first four weeks of the study the infection- 
control procedures for infants with respira- 
tory illness included handwashing and the 
uge of masks and gowns by the staff on 
entering the room, with a change of gowns 
between contacts with each infant. After 
four weeks, the wearing of gowns and 
masks was discontinued and handwashing 
alone was used for the final five weeks of 
the study. For handwashing, dispensers of 
small paper towels impregnated with an 
iodophor compound were used. At each 
door a bright sign noted that the patient 
was in respiratory isolation and which 
infection-control procedures were to be 
used. Throughout the study handwashing 
was emphasized and the following addi- 
tional infection-control procedures were 
employed. All infants with respiratory ill- 
ness were isolated in a single room or 
cohorted with another infant if the ill- 
nesses of both were diagnosed as RSV 
infection. Staff were cohorted as much as 
possible to infants infected with RSV in 
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order to avoid a staff member havng to 
care concurrently for both infecte> and 
uninfected infants. In addition, young visi- 
tors to the ward were restricted, amd the 
number of patient contacts was diminished 
as much as possible. 

An infection was defined as noso2omial 
in origin if the nasal washes obtained from 
the infant were first negative for the 
isolation of RSV, followed by a positive 
nasal wash seven or more days after admis- 
sion. The number of nosocomial infections 
occurring in patients and staff for the first 
four weeks (period 1) were compared with 
the last four weeks (period 2) of the study 
as shown in the Figure. Infections occur- 
ring in the interval week (the fifth week) 
were not counted in order to give adequate 
changeover time. Thus, any nosceomial 
infections detected in period 2 would have 
had to be acquired after the change in the 
infection-control procedures. 


Evaluation of Illness 


All infants were examined every two to 
three days and respiratory tract signs and 
symptoms were recorded on a standard 
form. Laboratory findings were obtained 
from the infant’s chart. Staff members 
were also examined and questioned for 
signs of respiratory illness every three to 
four days. The severity of illness in the 
staff members was evaluated as Žollows: 
Each respiratory sign or symptom was 
assigned a weight of 1 to 3 points. Nasal 
congestion, pharyngeal infection, and 
hoarseness each received one point Cough 
(mild to productive) was graded 1 to 3 
points, and fever (temperature =38 °C) 
received 3 points. The severity of illness 


was then determined according to the accu- 
mulated points: 1+ illness = 1 to 2 points; 
2+ illness = 3 to 5 points; 3+ illness = 6 
or more points. 


Viral Isolation and Serology 


Nasal-wash specimens for viral isolation 
were obtained every two to four days by a 
method previously described.'' Nasal 
washes were inoculated onto an HEp-2 cell 
line especially sensitive to RSV and onto 
cynomolgus monkey kidney and human 
foreskin fibroblast cell lines for the detec- 
tion of other viruses. All RSV isolates were 
initially identified by their characteristic 
cytopathic effect and were subsequently 
confirmed serologically. Paired serum 
specimens were obtained from the staff at 
the beginning and four weeks after the end 
of the study. The complement fixation test 
was employed with the use of standard 
methods and commercially prepared anti- 
gen. 


RESULTS 


One hundred sixty-two patients 
were included in this study; the age 
range was 2 weeks to 3 years. Fifty- 
five percent were male. During the 
first period of the study, 78 patients 
were admitted to the ward and 84 
during the second period. Forty-six 
(28%) of the total admissions were 
infants hospitalized for RSV lower 
respiratory tract disease. These in- 
fants ranged in age from 2 weeks to 2 
years, with an average age of 5.6 
months. All of these infants had bron- 
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Table 1.—Proportion of Contact Infants Acquiring Nosocomial RSV Infection During 
Periods When Masks and Gowns Were Used (Perfod 1) and Not (Period 2)* 


Total No. 


No. (%) of 
of Infants RSV 


Studied Admissions 
Period 1 24(31) 
Period 2 22(24) 


Total 46(27) 


*RSV indicates respiratory syncytial virus. 





Nosocomial 
~ RSV Cases 
Infant Contacts m 
No. (%) 
of Contacts 
Hospitalized 
> 7 Days 


No. (%) 
Total Hospitalized 
No. > 7 Days 


54 25(46) 
687 27(40) 
1227 52(43) 


jIncludes six infants from period 1 who did not contract RSV, who were still hospitalized during 


second period. 


chiolitis and/or pneumonia, with the 
exception of one 19-day-old baby who 
was admitted with fever and otitis 
media. As given in Table 1, the num- 
ber of infants admitted with RSV 
disease during the first period was 
nearly equal to the number admitted 
during the second period. 

The remaining patients, admitted 
for other causes, make up the group 
potentially susceptible to a nosocomial 
RSV infection and are called “con- 
tacts” (Table 1). During the first peri- 
od, 25 of these contacts were hospital- 
ized for seven or more days and thus 
were hospitalized for sufficient time 
for a nosocomial infection by our defi- 
nition to be detected. The average age 
of these contact infants in the first 
period was similar to those admitted 
during the second period (7.3 vs 8.8 
months). 

Nosocomial RSV infection was de- 
tected in 19 infants (Table 1). Eight of 
these nosocomial infections occurred 
during the first period when masks 
and gowns were used. Thus, 32% of the 
contact infants hospitalized for seven 
or more days during the first period 
acquired RSV nosocomially. During 
the second period when masks and 
gowns were not used, 11 (41%) of such 
contact infants acquired nosocomial 
RSV infection. The rate of nosocomial 
infection occurring in the first period 
is not significantly different from 
that of the second period. 

Sixty-eight percent of the infants 
acquiring nosocomial RSV infection 
were male with an average age of 7 
months. The underlying diseases of 
these infants were as follows: congen- 
ital heart disease, three; infectious 
diseases, four; failure to thrive with or 
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without congenital abnormalities, 
four; malignant neoplasms, four; sur- 
gical or orthopedic condition, three; 
and accidental injury, one. In ten 
(53%) of these infants the nosocomial 
RSV infection was manifest by lower 
respiratory tract disease. The rest of 
the infants had upper respiratory 
tract signs, usually associated with 
fever. The nosocomial infection was 
associated with death in one infant. 
These infants were hospitalized for a 
range of seven to 89 days, with a 
median of 19 days. The nosocomial 
RSV infection was acquired an aver- 
age of 16 days after admission by the 
infants in period 1 and an average of 
18 days after admission by the infants 
in period 2. The duration of viral 
shedding in these infants with noso- 
comial RSV infection was an average 
six to eight days (average time of last 
positive nasal wash to first negative 
wash), with a range of three to 20 
days. 

Thirty-nine ward personnel were 
included in the study. Thirty were 
studied during the first period, and 27 
of these were also studied during the 
second period along with nine other 
personnel who were only included in 
the second period. Thus, a total of 36 
staff members were studied during 
the second period. 

Ten (38%) of the 30 staff members 
acquired RSV infection in the first 
period (Table 2). Eleven of the 36 
personnel in the second period became 
infected with RSV. If the ten staff 
members infected during the first 
period are considered no longer sus- 
ceptible to RSV infection, then 42% of 
the remaining 26 staff members 
acquired RSV infection during the 





Table 2.—Frequency and Type of RSV 

Infection in Hospital Personnel During 

Periods When Masks and Gowns Were 
Used (Period 1) and Not (Period 2)* 


No. studied 30 36 

No. susceptiblet 30 267 
No. infected (%) 10 (33) 11 (42) 
Total No. 

(%) Infected{ 21 
Asymptomatic 5 (24) 
1+-2+ Illness 12 (57) 
3+ Illness 4 (19) 


*RSV indicates respiratory syncytial virus. 

+Number of hospital personnel potentially sus- 
ceptible to RSV infection. The ten personnel 
infected during the first period were considered 
no longer susceptible. 

tSee “Methods” section for explanation of 
illness grading. 


second period. The rate of infection 
occurring in the first period compared 
with the second period is not statisti- 
cally different. All infections in the 
personnel were associated with viral 
shedding; none was demonstrated by 
seroconversion alone. Viral shedding 
from the nasal washes of the staff 
members lasted for an average of 
three to six days (average time of last 
positive wash to first negative wash), 
with a range of one, to 14 days. The 
RSV infection was symptomatic in 
76% of the hospital personnel, and one 
fourth of these illnesses were of 3+ 
severity (Table 2). 


COMMENT 


The findings of this study suggest 
that the use of masks and gowns as 
additional infection-control * proce- 
dures for RSV infection is not of 
appreciable benefit in preventing the 
nosocomial spread of RSV to infants 
or to the ward personnel. The noso- 
comial infection rate in the two peri- 
ods was not significantly different in 
either the infants or staff. 

Both of the study periods appeared 
to be equal in terms of potential for 
transmission or exposure to RSV. The 
number of infants admitted during 
both periods was similar. The number 
of infants studied during the second 
period was slightly higher, but the 
number of contacts in whom noso- 
comial RSV might be detected (those 
hospitalized for seven or more days) 
was almost the same for both periods. 
Furthermore, these two groups of con- 
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tacts were alike in age and types of 
underlying diseases. Thus, the lack of 
difference in nosocomial infection 
rate does not appear attributable to 
differences in the patients or utiliza- 
tion of the ward during the two study 
periods. 

Respiratory syncytial virus appears 
to be spread by large-particle aerosols, 
requiring close contact, and by self- 
inoculation after contacting contami- 
nated surfaces.’ A mask may not be 
effective in interrupting these routes 
of transmission for the following rea- 
sons. First, a mask can only protect 
one half of the potential portals of 
entry for RSV infection. Respiratory 
synctial virus appears to infect via the 
nose or eyes, but not the mouth.” 
When in close contact with an infected 
individual, such as in the cuddling and 
care of an infected baby, large-parti- 
cle aerosols may still reach the eyes. 
Second, despite the use of a mask, 
self-inoculation from contaminated 
hands may still occur by touching the 
eyes. Indeed, unconscious rubbing of 
the eyes appears to be at least as 
common as the touching of the nasal 
mucosa.” 

The efficacy of masks might also be 
diminished if staff members at times 
acquired their infections from sources 
other than patients. Although visitors 
were limited during periods of RSV 
prevalence and are screened for respi- 
ratory symptoms, families of patients 
with RSV may be infected. However, 
staff are most likely to have close 
contact with families in the patient’s 
room when infection-control proce- 
dures are being followed. Therefore, 
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the staff members’ own children 
might be a more likely outside source 
of infection. We could not, however, 
relate the chance of staff mfembers 
becoming infected to whether they 
had children or to the number or age 
of children. The one factor that 
appeared in this and previous studies 
to be related to the risk of acquiring 
RSV infection was the length of time 
worked on the ward.” Those who had 
worked for the shortest periods on the 
ward had the highest rate of infec- 
tion. 

Masks, however, might be expected 
to have a role in diminishing large- 
particle aerosol spread from an 
infected staff member to an unin- 
fected infant. If so, the benefit was 
not evident in this study, perhaps 
because of the other infection-control 
procedures employed. Symptomatic 
staff members were prevented as 
much as possible from contact with 
uninfected infants. Furthermore, 
staff members known to be shedding 
RSV were either absent from work or 
cohorted to infants also shedding 
RSV. 

Gowns are theoretically only of use 
against viruses that can be spread by 
fomites and contaminated hands. The 
changing of gowns between infants, 
therefore, would be expected to have 
more effect in controlling the spread 
of RSV to infants than to staff. The 
reason that no such benefit from 
gowns was observed might be the 
result of cohorting the staff to 
infected or uninfected infants. Staff 
members were not assigned to care 
for both infected and uninfected 
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babies on the same day whenever fea- 
sible. This would diminish the chance 
of a staff member with contaminated 
clothing having close contact with an 
uninfected infant. Furthermore, since 
RSV’s survival on cloth is usually less 
than 30 minutes, contact with infected 
and uninfected infants would have to 
occur within a relatively short period 
for spread to occur.* 

The use of gowns and masks for the 
prevention of RSV infection does not 
seem warranted—i7/ other infection 
control procedures, such as used in this 
study, are utilized. If infected staff 
must care for uninfected infants, 
masks might theoretically be of bene- 
fit in preventing large-particle aerosol 
spread to the infant. Similarly, if on a 
busy and understaffed ward, person- 
nel must move quickly from infected 
to uninfected infant, then gowns 
might be beneficial. However, on 
wards such as ours where these infec- 
tion-control procedures are feasible, 
the routine use of masks and gowns 
does not seem warranted in view of 
the considerable cost accrued during 
even the relatively short RSV season. 
During one month of the RSV season 
on this ward containing 22 cribs, 5,350 
gowns and 4,850 masks were used at 
an estimated cost of $1,800. Hand- 
washing, perhaps the least expensive 
infection-control procedure, may be of 
most benefit in diminishing the still 
high rate of nosocomial infection. 
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Insensible Water Loss 
in the Critically Ill Neonate 


Combined Effect of Radiant-Warmer Power and Phototherapy 


William D. Engle, MD; Stephen Baumgart, MD; Jacob G. Schwartz, MS; William W. Fox, MD; Richard A. Polin, MD 


è To quantitate radiant power and 
insensible water loss under phototherapy, 
12 neonates were studied under radiant 
warmers for one hour each with and with- 
out phototherapy. Warmer power was 
measured by wattmeter and thermopile. 
Power density received from photothera- 
py was 4.4 mW/sq cm. Addition of photo- 
therapy to the servocontrolled warmer 
caused a decrease in power density 
received from the warmer (17.1 to 12.9 
mW/sq cm). However, the total radiant- 
power density received with phototherapy 
and the warmer combined (17.3 mW/sq 
cm) did not differ from net power density 
received without phototherapy (17.1 mW/ 
sq cm). Insensible water loss, measured 
with a metabolic balance, increased from 
2.54 to 3.73 mL/kg/hr, with addition of 
phototherapy. Since the total radiant-pow- 
er density did not change, mechanisms 
other than increased radiant-power deliv- 
ery must exist to explain the increased 
insensible water loss observed with pho- 
totherapy. 

(Am J Dis Child 1981;135:516-520) 
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hototherapy has become estab- 

lished as an effective treatment 
for hyperbilirubinemia in newborn 
infants.'* Though the long-term side 
effects are not entirely known, several 
short-term complications of photo- 
therapy have been documented.'® 
Among the short-term side effects is a 
dramatic increase in insensible water 
loss (IWL) in infants nursed under 
phototherapy.** Though supplementa- 
tion of fluid intake may compensate 
for increased IWL, prospective deter- 
mination of the required additional 
fluid volume is difficult. Accurate 
determination of the additional fluid 
to be administered is critical, since 
both underhydration®*'' and overhy- 
dration'*:'* can lead to serious compli- 
cations. 

An increase in IWL has also been 
associated with the use of radiant 
warmers,*:'' and it has been suggested 
that this increased fluid loss might be 
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due to increased radiant-power deliv- 
ery to the infant.*'° Previous studies 
in which radiant power has been quan- 
titated confirm this hypothesis." If 
phototherapy is used in conjunction 
with a radiant warmer, a further 
increase in IWL is observed.” Since it 
is known that phototherapy exposes 
the infant to infrared as well as visible 
bands of the electromagnetic spec- 
trum, other authors have suggested 
that the increased IWL observed with 
phototherapy could be due to in- 
creased radiant-power  delivery.*:'* 
More recent observations indicate 
that this may not be true.'® 

The purpose of this study is to quan- 
titate radiant power received by 
infants nursed under radiant warmers 
with and without phototherapy and to 
determine whether an increase in net 
radiant-power delivery occurs. 


METHODS 


Radiant-power measurements with and 
without phototherapy were made in 12 
newborn infants treated for nonhemolytic, 
indirect hyperbilirubinemia (Table 1). The 
mean gestational age for these infants was 
31.5 weeks (range, 27 to 36 weeks) and the 
mean birth weight was 1,620 g (range, 670 
to 3,000 g). Eight infants were intubated, 
seven were receiving positive-pressure 
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Table 1.—Clinical Profile of Patients* ; 





Patient Apgar 

No./Sex/ Gesta- Age at Score 
Birth tional Time of Study, (1 min/ Ventilatory Admission 
Weight, g Age, wk hr 5 min) Support Diagnosis 













1/M/670 Ar 168 3/6 ET-IMV Apnea of 
prematųrity 
2/F/1,180 32 74 4/7 ET-IMV RDS 






9/F/1,500 32 115 Aa Se ET-IMV RDS 


*ET-IMV indicates endotracheal intermittent mandatory ventilation; ET-CPAP, endotracheal con- 














tinuous positive airway pressure; RDS, respiratory distress syndrome. 


Warmer Bed RPD 
in Vivo Without 
Phototherapy 
(Control), 
mW/sq cm 





Patient 
No. 
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Table 2.—Radiant-Power Densities (RPD) 


Warmer Bed RPD 
In Vivo During 
Phototherapy, 

mW/sq cm 










Combined Total RPD 
From Warmer In Vivo 
and Phototherapy In Vitro,* 
mW/sq cm 












*Thig number is derived for each infant by summation of radiant warmer power delivery observed 
during phototherapy in vivo (third column) and 4.4 mW/sq cm, the in vitro measurement of the radiant 
power delivery of the phototherapy unit. 
* Significantly different from control, P < .001. 

Not significantly different from control. 


ventilation (mean fraction of inspired 
oxygen [Fio.], 0.44), one was receiving en- 
dotracheal continuous positive airway 
pressure (Fi0,, 0.30), and one infant was re- 
ceiving humidified oxygen by hood (Fio., 
0.28). Three infants were in room air. All 
infants were clinically stable without se- 
vere cardiovascular, renal, or CNS disease. 
Informed parental consent was obtained 
for all infants included in the study. 
Infants studied were nursed on a radiant 
warmer bed consisting of a warmer ele- 
ment made of nickel and chromium alloy 
wire coiled within a quartz tube and rated 
for up to 560 W of heat output. This 
appliance was positioned 86 cm above the 
open bed platform where the infant was 
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placed. Infants were nursed uncloth2d and 
supine on a cotton pad centered uncer the 
warming device. Infant skin temperature 
was maintained constant at 36.5 °C by 
adjusting the warmer bed’s servocentrol 
mechanism. The servocontrol’s thermistor 
was taped to the infant’s abdomen. Once 
an infant’s temperature was stable at 
36.5 °C for 30 minutes or more, the servo- 
control mechanism was not readjusted dur- 
ing the study. 

To quantify the radiant-power density 
received by study patients, heat received 
by the infants was monitored by a rediant- 
power monitoring technique previously 
described.” A true value, root-mean-square 
wattmeter was connected between the 


Time, s 





Fig 1.—In vivo polygraph tracing of meta- 
bolic balance calibration. Infant was 
placed on balance where monitor leads 
and all tubing were secured as described. 
A 5-g weight was removed from scale 
platform and scale equilibrated after 40 s 
(A). Balance hysteresis was checked by 
tapping scale platform lightly from be- 
low (B). 


radiant warmer power cable and an electri- 
cal power outlet. Electrical power con- 
verted by the warmer into heat was mea- 
sured in watts by the wattmeter and 
recorded continuously on a polygraph. An 
electronic integrator was used to sum and 
average this watt-input signal over the 
study period. Radiant-power density re- 
ceived from the warmer at bed level (milli- 
watts per square centimeter of surface 
area irradiated) was measured using ther- 
mopile transducer positioned directly un- 
der the warmer element at bed level where 
infants lay. The transducer port is shielded 
so that radiation admitted to the sensor 
plate subtends an arc of 65°. The range of 
wavelengths the thermopile senses is from 
300 to 50,000 nm, which spans the infrared 
range emitted by the radiant warmer as 
well as the visible light spectrum. Radiant- 
power density may be measured from 0 to 
at least 50 mW/sq cm on a linear scale. 
Absolute accuracy of this instrument com- 
pared with standard heat calibration 
sources is +0.5%. As previously reported, a 
significant correlation exists between elec- 
trical power input to the warmer measured 
by the wattmeter (watts) and the radiant- 
power density received by the infant at bed 
level (milliwatts per square centimeter) 
measured with the thermopile.*® Using this 
correlation, the mean warmer power input 
measured during the study period was 
converted into a mean value for radiant- 
power density received by infants at bed 
level. 

The phototherapy unit used for the pres- 
ent study was a mercury halide device 
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Radiant Warmer 
Without Phototherapy 


Fig 2.—Radiant-power density received (+SEM) by neonates 
under servocontrolled radiant warmer with and without photo- 


Contribution From Phototherapy 


Radiant Warmer 
With Phototherapy 
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therapy. Contribution from phototherapy (4.4 mW/sq cm) was 
determined in vitro. There is no significant difference in total 
radiant-power density with and without phototherapy. 


Table 3.—Insensible Water Loss (IWL) 
With and Without Phototherapy 


IWL 
With 
Photo- 
therapy, 
mL/kg/hr 


IWL 
Without 
Photo- 
therapy, 
mL/kg/hr 


Patient 
No. 


*Significantly greater, P < .05. 


attached to the warmer element and 
designed to deliver at least 6 „W/sq em/ 
nm irradiance at bed level in the 400- to 
500-nm range of the visible light spectrum. 
Irradiance was monitored during the 
study, and the mean increase in irradiance 
with phototherapy (6.5 „W/sq em/nm) cor- 
responded to these specifications. 

To determine the contribution of photo- 
therapy to the total radiant-power density 
received at bed level, the radiant-power 
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output of the phototherapy unit was mea- 
sured in vitro with the thermopile. The 
radiant warmer was switched to the manu- 
al control mode and set at 250 W of con- 
stant power input using the wattmeter. 
The phototherapy unit was then switched 
on and the radiant-power density was mea- 
sured by placing the thermopile at bed 
level directly under the warmer for 30 s at 
time zero and every ten minutes thereafter 
for 120 minutes. This procedure avoided 
substantial warming of the thermopile’s 
shielded casing, which distorts measure- 
ment of radiant-power density received. 
The observed warm-up time for the photo- 
therapy unit was 15 minutes. Thereafter, 
net radiant-power density delivered by the 
phototherapy unit and the warmer togeth- 
er remained constant. To determine the 
contribution of phototherapy to the net 
radiant-power density received by the 
thermopile at bed level, the radiant-power 
density received from the warmer alone at 
time zero was subtracted from the net 
power density received after 15 minutes. 
This calculation is valid since the thermo- 
pile’s range of detectable wavelengths 
includes both the infrared spectrum emit- 
ted by the warmer and the visible light 
emitted by the phototherapy unit. 

To determine the effect of phototherapy 
and the radiant warmer on evaporative 
fluid loss, IWL was assumed equal to 
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Fig 3.—Insensible water loss (+ SEM) under radiant warmer with 
and without phototherapy (P < .05). 


insensible weight loss measured on a meta- 
bolic balance." As preyiously reported,” 
adaptation of the balance to weight deter- 
mination in the intensive care setting was 
accomplished by amplifying the electronic 
signal output from the scale and recording 
this signal onto a continuous polygraph 
tracing. All respiratory tubing, monitor 
leads, and intravenous lines were fixed 
securely both on and off the scale platform. 
Calibration of the scale was made ky plac- 
ing a 5-g weight on the scale platform and 
noting the pen deviation on the polygraph 
(Fig 1). Accurate changes in weight over 
the study period were detectable with as 
little as 0.2 g of weight change. Parenteral 
fluid intake was measured and included in 
the calculation of net insensible weight 
loss. Stool and urine were collected immedi- 
ately and the scale was rezeroed on the 
polygraph. Artifact produced in the weight 
tracing by collection of urine and stool was 
deleted in analyzing insensible weight loss 
data. The effect of changes in respiratory 
water loss caused by humidification of 
respiratory gases in infants intubated and 
receiving assisted ventilation was consid- 
ered by using infants as their own controls 
in comparing IWL during phototherapy 
and nonphototherapy conditions. No visible 
condensation was seen on ventilator tubing 
between the point of attachment to the bed 
and the endotracheal tube adapter. The 
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Table 4.—Clinical Data of Patients With and Witrout Phototherapy* 


Skin Temperature, °C 


r N, 


Thigh} 


RR, 
HR, Beats/ Breaths/ 
min min 
With 
photo- 
therapy 
Without 
photo- 
therapy 


152.9 + 15.6 


151.2 + 16.0 49.0 + 15.3 


Systolic 
BP, mm Hg Face 


494+ 150 68.7 + 5.53 


70.7 + 8.20 36.1 + 1.07 


Abdomen «+ 


36.0 + 1.07 





*All values are mean + SD. HR indicates heart rate; RR, respiration rate; BP, blood pressure. 


TP < .002. 


bedding for the one infant nursed in a hood 
was weighed before and after measure- 
ment for [WL and no weight change from 
condensation was detected. 

Heart rate, respiratory rate, and aortic 
blood pressure were recorded every ten 
minutes. Face, abdominal, thigh, and heel 
temperatures were measured every ten 
minutes using multichannel telethermom- 
eters. Ambient temperature and near-body 
relative humidity were measured every ten 
minutes by an electronic hygrometer with 
the shielded probe placed near the shoulder 
of the infant. 

All measurements were made for one 
hour with phototherapy and for one hour 
without phototherapy with at least a 20- 
minute interval between study periods. 
Four of the 12 infants were studied first 
without phototherapy, whereas the other 
eight were studied initially with photother- 
apy. Infants were used as their own con- 
trols. Results were compared for the two 
conditions using a paired Student’s depen- 
dent ¢ test. 


RESULTS 


Table 2 and Fig 2 demonstrate the 
radiant-power densities received at 
bed level with and without photother- 
apy. The left bar (Fig 2) represents 
fean radiant-power density received 
from the servocontrolled radiant 
warmer in vivo without phototherapy 
(17.1 + 2.88 mW/sq cm, mean + SD). 
The right bar represents total radi- 
ant-power density received during 
phototherapy (17.3 + 2.78 mW/sq 
cm). This bar is composed of two sec- 
tions. The lower section represents 
mean radiant-power density received 
from the servocontrolled radiant 
warmer in vivo (12.9 + 2.78 mW/sq 
cm). This value was significantly less 
than the radiant-power density from 
the servocontrolled radiant warmer 
without phototherapy (P < .001). The 
upper section represents the radiant- 
power density received from the pho- 
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totherapy unit determined in vitro 
with the warmer set in the manual 
mode (4.4 mW/sq cm). Summazion of 
the upper and lower sections of the 
right bar results in a total radiant- 
power density that is not signif.cantly 
different than the left bar. 

Table 3 and Fig 3 illustrate [WL in 
11 of the 12 study patients under the 
radiant warmer alone and uncer the 
radiant warmer with phototherapy. 
Insensible water loss was sign:ficant- 
ly higher (P < .05) with phototaerapy 
(3.73 + 2.41 mL/kg/hr) than without 
phototherapy (2.54 + 1.67 mL/<g/hr). 
The IWL data for patient 3 were 
invalidated owing to a_ technical 
recording error. 

Table 4 gives the vital signs, skin 
temperatures and ambient tempera- 
ture, and relative humidity data mea- 
sured with and without phototherapy. 
As shown, there were no significant 
differences in these parameters ex- 
cept for an increase in thigh tempera- 
ture (36.2 to 36.5 °C) observed with 
phototherapy (P < .002). 


COMMENT 


An increase in IWL in neonates 
treated with phototherapy has been 
shown in numerous studies; however, 
the mechanism for the increase is 
unknown.’ It has been widely as- 
sumed that phototherapy constitutes 
an additional source of radiant power 
that causes increased IWL in a man- 
ner analogous to the radiant warm- 
er.*'5 Although the phototherapy 
unit contributes a substantial amount 
of radiant power to the infant, this 
study shows that after phototherapy 
is instituted there is a compensatory 
decrease in the radiant-power density 
the infant receives from the servocon- 
trolled radiant warmer. The total 
amount of radiant power received 


37.0 + 0.35 365+ 1.03 35.4 + 1.42 


37.0 + 0.35 36.2 + 0.93 


Ambient Relative 
Tempera- Humidity, 
ture, °C % 


34.4 + 2.36 38.0 + 4.89 


35.4 + 2.22 34.8 + 2.46 37.4 + 5.16 


during phototherapy was not signifi- 
cantly different than that received 
from the radiant warmer alone during 
the nonphototherapy period. There- 
fore, the increased IWL observed dur- 
ing periods of phototherapy must 
have been caused by factors other 
than exposure to increased radiant 
power. 

Previous studies of infants receiv- 
ing phototherapy have not identified 
the mechanisms of increased fluid 
loss, although several hypotheses have 
been proposed.*'® Oh and Karecki' 
observed an increase in respiratory 
rate in infants under phototherapy 
and postulated that the conversion of 
phototherapy wavelength light to heat 
or chemical energy leads to a compen- 
satory increase in evaporative water 
and heat losses via the respiratory 
tract. In the present study there was 
no change in respiratory rate with the 
institution of phototherapy, suggest- 
ing that the observed increase in IWL 
did not occur via the respiratory tract. 
However, in this and previous studies, 
tidal volume and minute ventilation 
were not evaluated. 

Other studies have shown that 
peripheral blood flow increases with 
phototherapy presumably as a mecha- 
nism to facilitate heat loss through 
vasodilation.” =? Oh et al” suggested 
that the increased skin blood flow may 
have increased transcutaneous water 
loss. Thigh temperature did increase 
significantly in the present study dur- 
ing phototherapy, a result suggestive 
of increased blood flow; however, heel 
and face temperatures were un- 
changed. Since in our study there was 
no increase in net radiant-power 
delivery to infants nursed under both 
a radiant warmer and phototherapy, 
vasodilation must have occurred inde- 
pendently of a compensatory process 
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to dissipate excess heat. 

The wavelengths of light emitted 
by phototherapy may differ from oth- 
er portions of the electromagnetic 
spectrum in its biologic effect on sites 
for thermoregulation. The mechanism 
of increased IWL with phototherapy 
may be that deeper penetration of 
short-wavelength light affects central 
mechanisms of temperature control. 
This central effect could result in 
vasodilation peripherally, thus in- 
creasing IWL by increasing skin 
water content. In addition, shorter- 
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wavelength light from phototherapy 
may directly dilate precapillary arte- 
rioles in the skin, producing a similar 
effect.2*2' An alternate explanation 
might be that phototherapy causes 
photochemical degradation products 
that are vasoreactive and therefore 
causes vasodilation. 

The most important finding of this 
study was that radiant-power moni- 
toring showed no significant differ- 
ence in net radiant power received 
when phototherapy was used in com- 
bination with a servocontrolled radi- 
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When we consider clinical medicine, it may not be sufficiently appreciated that the ordinary, 
everyday practice of medicine carries with it a huge potential for collecting information. All doetors 
are in a position to make observations and to evaluate experiments, and many of them do so. The 
sum of their findings, when assembled and analyzed, constitutes a body of knowledge that cannot 
be developed in any other way. For instance, the accomplishments of epidemiology must be based on 


information generated in the course of ordinary medical care. Clinical practice by doctors who really 
“observe and wonder” serves to identify late sequels and rare complications. Recognition of 
uncommon diseases can only be accomplished by active practitioners of medicine. Following that, 
more intensive study can be turned over to clinical investigators or to preclinical scientists; this I 
believe is one of the major pathways to the enrichment of biomedical knowledge.—From “How to 
Foster the Gain of Knowledge About Disease” by Paul B. Beeson, in Perspectives in Biology and 
Medicine, winter 1980, part 2, p S9. 
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Intracranial Pressure 


Sequential Measurements in Full-Term and Preterm Infants 


Alistair G. S. Philip, MB, FRCP(E), DCH; John G. Long, MD; Steven M. Donn, MD 


è Intracranial pressure (ICP) was mea- 
sured sequentially using a pressure-acti- 
vated fiberoptic device that is placed over 
the anterior fontanel in 120 full-term and 
53 preterm infants during the first week 
after birth. Mean birth weight in full-term 
infants was 3,527 g (range, 2,720 to 4,620 
g) and in preterm infants was 1,695 g 
(range, 1,130 to 2,440 g). Mean ICP was 
12.6, 12.1, and 144 cm H,O on days 1, 2, 
and 3 in full-term infants, and was 10.2, 
17.0, 11.0, 8.9, and 7.3 cm H,O on days 1, 
2, 3, 5, and 7 in preterm infants. The 
values in preterm infants did not seem to 
be related to differences in Apgar scores, 
but higher values were seen in infants 
treated with continuous positive airway 
pressure administered by nasal prongs 
(before the method of fixation was 
changed). More stable values have been 
geen recently in preterm infants, which 
may reflect changes in care (eg, less 
hypoxemia). 

(Am J Dis Child 1981;135:521-524) 


he human newborn infant is 

almost unique among mammals 
in having a patent anterior fontanel. 
Because of this, it is possible to evalu- 
ate intracranial pressure (ICP) by 
placing a sensor over the fontanel. 
The reliability of such measurements 
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has been questionable, but recently 
two devices were described that give 
measurements that correlate well 
with those of more direct methods. An 
aplanatic transducer has been used,'* 
but it is bulky and is not currently 
available commercially. The other de- 
vice is a pressure-activated fiberoptic 
sensor that is used extensively in neu- 
rosurgery as an internal device, and 
was originally described for neonatal 
(external) use by Vidyasagar and 
Raju.’ We subsequently reported its 
use for sequential measurements in 
preterm infants.’ To our knowledge, 
the only other report of sequential 
measurements is by Robinson et al’ in 
full-term babies, using the aplanatic 
transducer. 


For editorial comment see p 502. 





This report documents our findings 
in full-term babies, whose intracranial 
pressure was measured sequentially 
in the first days after birth using the 
fiberoptic device, and our further 
experience with preterm babies. 


SUBJECTS AND METHODS 


Intracranial pressure was measured se- 
quentially with the fiberoptic deviee in 120 
term and 53 preterm babies born at the 
Medical Center Hospital of Verment, Bur- 
lington, during 1977 to 1979. Measure- 
ments were made initially within six hours 
of birth and repeated at 24-hour :ntervals 


during the first week. Since most full-term 
infants born by vaginal delivery are dis- 
charged on the third day after delivery, we 
limited our observations to the first three 
days. Babies discharged earlier were 
excluded. Details of pregnancy history, 
mode of delivery, Apgar score, and infant’s 
sex and birth weight were recorded. Simi- 
lar details were noted for the preterm 
infants, as well as estimated gestational 
age and problems that occurred in the first 
few days after birth (eg, respiratory dis- 
tress syndrome). The full-term infants all 
had Apgar scores of 7 or greater at one and 
five minutes after birth. In general, the 
conditions of the preterm infants evalu- 
ated were stable at the time of evaluation, 
although some infants had low Apgar 
scores (less than 6 at one or five minutes) 
after birth. Several had respiratory diffi- 
culty that required nasal continuous posi- 
tive airway pressure (CPAP), but none 
were ventilated. The maximum level of 
CPAP was 8 em H.O. All babies were 
evaluated either during quiet sleep or the 
quiet awake state. 

Details of the fiberoptic device have 
been published elsewhere,’ but the princi- 
ple is that ICP is detected by a small 
membrane to which a tiny mirror is 
attached. If the membrane is not central, a 
beam of light is reflected unequally in the 
fiberoptic system. Pressure in a pneumatic 
tube surrounding the fiberoptic columns is 
automatically adjusted by a bellows system 
to keep the mirror central. The pressure 
required to do this is displayed, and can be 
recorded. Measurements of ICP were made 
by lightly applying the sensor (Figure, top) 
over the anterior fontanel, with the infant 
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Top, Sensor. Bottom, Sensor applied to anterior fontanel with device used for contin- 


uous measurements. 


supine and horizontal, until a stable read- 
ing was obtained. Thus, the period of 
observation for each baby was only a few 
minutes. For these intermittent measure- 
ments, the sensor was applied with a fin- 
ger. An example of application for contin- 
uous measurements used more recently’ is 
shown in the Figure (bottom). 

Results were statistically evaluated us- 
ing analysis of variance. 


RESULTS 


The ICP measurements made dur- 
ing the first three days after birth in 
120 full-term babies are given in Table 
1. Mean birth weight was 3,527 g, with 
a range of 2,720 to 4,620 g. The infants 
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delivered by low forceps had a slightly 
higher mean pressure than those 
delivered by spontaneous vaginal de- 
livery or cesarean section, but the 
difference was not statistically signif- 
icant. 

There was a downward trend in ICP 
from days 1 to 3 in all groups of term 
babies studied. Although the differ- 
ence in mean ICPs is relatively small, 
this trend was statistically significant 
by analysis of variance. 

In the 53 preterm infants (Table 2), 
the previously reported‘ rise and fall 
over the first three days after birth 
was confirmed, although the magni- 


tude of change was less. There were 33 ' 
babies with Apgar scores equal to or 
greater than 6 at one minute and 8 at 
five minutes after birth. The values in 
these babies may be considered to 
represent the “normal” range. It 
seemed that higher values were seen 
in preterm babies delivered by cesar- 
ean section, but this was probably due 
to two babies with very high pres- 
sures. One of these two babies was 
severely asphyxiated at birth. If these 
two babies are excluded, the values for 
babies delivered vaginally and by 
cesarean section are almost identical. 
Because cerebral edema has been 
associated with intrauterine asphyx- 
ia,” one might expect that babies with 
low Apgar scores would have higher 
ICP values than would babies with 
high Apgar scores. In fact, the values 
are similar. Babies who were being 
treated with nasal CPAP for respira- 
tory distress syndrome had higher val- 
ues than those who did not require 
this therapy, but this was not statisti- 
cally significant, presumably because 
of large SDs (eg, on day 1 mean ICP 
while receiving nasal CPAP was 
12.1+ 6.3 em H.O, vs 9.8 + 4.1 cm 
H,O without nasal CPAP). 

Since we had perfofmed sequential 
measurements of ICP in preterm 
infants in three clusters each about a 
year apart, we compared the values 
across years for babies born by vagi- 
nal delivery, who had normal Apgar 
scores (above 6) (Table 3). There was 
some variability of ICP on day 1, but 
the most striking observation was the 
decrease in the change from days 1 to 
2. The difference in 1977 was 11.5 cm 
H,O, but fell to 5.6 em H,O in 1978 and 
only 3.7 em H,O in 1979. (The number 
of babies receiving CPAP was 6, 3, 
and 3.) These changes were highly 
statistically significant by analysis of 
variance (P < .001). The change from 
days 1 to 2 was highly statistically 
significant (P < .001) for each indi- 
vidual year, as well as for the three 
years combined. It seems that the 
change might not be significant in 
1979, since the large SD is similar to 
the difference between days 1 and 2. 
However, since the direction of 
change for every baby was the same 
(ie, there was an increase), it 
remained highly significant. 
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Table 1.—Intracranial (Transfontanel) Pressure Measurements 
in Normal, Full-Term Infants Followed Up Sequentially 
for the First Three Days After Birth 


Delivery 
Spontaneous vertex 


Cesarean section 


Low forceps 


Day 1 
12.5 + 2.6 
(8-19) 
12.2 -+ 25 
(9-18) 
13.0 + 3.4 
(9-18) 
Total 12.6 + 2.8 


Mean (+ SD) Intracranial Pressure 
(Range), cm H,O 


Day 2 
11.9 + 2.4 
(7-17) 
11:8 +.2.3 
(10-16) 
12.8 + 2.7 
(7-17) 
12.1+2.4 


Day 3 
11.4 £29 
(5-17) 
LAE E a o 
(8-15) 
11:9 +25 
(7-1€) 
11.4 + 2.5 


Table 2.—Intracranial (Transfontanel) Pressure in 
Preterm Infants Followed Up Sequentially in the First Week After Birth 


No. of 
Group Subjects 


Vaginal, Apgar 


scores > 6 33 9.7 


Vaginal, Apgar 


scores < 6 9 8.2 


Cesarean section, 


Apgar scores > 6 13.7 


Cesarean section, 


Apgar scores < 6 12.8 


With nasal CPAP} 12.1 


Without nasal CPAP 9.3 


Small for gestational 





*Not done in all infants, number in parentheses. 


Day 1 


Mean Intracranial Pressure, cm H.O 


Day 2 Day 3 Day 5 Day 7* 


16.7 10.5 8.7 7.5 (24) 
14.0 10.6 8.4 6.9 (7) 
20.3 12.8 9.0 


19.3 11.0 11.0 
19.3 12.6 9.8 
15.9 10.2 8.5 


8.4 (11) 
6.7 (20) 


16.0 10.6 10.1 


17.0 11.0 8.9 7.3 G1) 


CPAP indicates continuous positive airway pressure. 


Table 3.—Sequential Studies of Intracranial Pressure in 
Preterm Infants Delivered Vaginally, With ‘Normal’ Apgar Scores 


Mean (+ SD) Intracranial Pressure, cm H.O 


No. of 


Group Subjects Day 1 Day 2 


11 


Although there were minor differ- 
ences in birth weight by sex between 
years, the differences in ICP were not 
related to birth weight or gestational 
age (used as independent variables). 
Mean birth weight was 1,695 g, with a 
range from 1,130 to 2,440 g. Gestation- 
al age ranged from 29 to 36 weeks 
(mean, 33.0 weeks). 


COMMENT 


Experience with noninvasive moni- 
toring of ICP is still quite limited. 
This is particularly true of sequential 
measurements over several days. Us- 
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Day 3 


Day 5 Day 7 





ing an indirect method (lowering or 
raising the baby’s head until the fon- 
tanel is flat), it has been suggested 
that ICP is frequently negative.’ Our 
results confirm the values for ICP 
found in normal, full-term infants by 
others'*' and the changes that may 
be anticipated in preterm infants dur- 
ing the first few days after birth. 
The values for ICP in full-term 
infants are higher than those recorded 
by Robinson et al,’ but the SD was 
quite large (approximately 3 cm H,0) 
in both series. Robinson et al found 
the values for babies born by assisted 


deliveries (low forceps, cesarean sec- 
tion, and breech) to be higher on the 
first day than those for spontaneous 
deliveries, with a mean ICP of 12.2 em 
H.O (vs 10.2 em H,O), which compares 
quite closely with the mean ICP of 


12.7 em H.O in babies we studied who ` 


had assisted deliveries. Later in the 
first week, they documented no dif- 
ferences. Peabody et al recently 
reported values in “healthy” full-term 
infants of 11 + 4cm H,0O, using a new 
fluid-filled device.” Earlier reports 
indicate that pressures (derived from 
lumbar puncture) of 2 to 6 mm Hg (3 
to 8 cm H,O) were regarded as 
normal.'' However, several asympto- 
matic babies discharged alive had val- 
ues greater than 8 cm H,0." 

The range of values seen in preterm 
infants is very similar to that seen by 
Vidyasagar et al.'? However, in that 
study the exact age of the infants was 
not specified. We have confirmed our 
previous finding of an increase in ICP 
on the second day after birth.‘ Howev- 
er, the difference between the first- 
and second-day measurements de- 
creased with successive years, but 
remained highly statistically signifi- 
cant for each year (P< .001). The 
reason for the decrease over these 
three years is unclear. Since we specu- 
lated that the second-day increases 
might be the result of hypoxemia,’ it 
is tempting to attribute the year-to- 
year discrepancies to a decrease in the 
number of hypoxemic episodes. This is 
supported by the fact that as a result 
of increased availability of transeuta- 
neous Po, monitoring, the number of 
precedures that produce hypoxemia 
has decreased.'* Some of the variation 
may have been the result of varying 
application force, and some may be 
the result of the variability that is 
observed in individual babies. Clearly, 
the factors producing day-to-day vari- 
ation require further study in a pro- 
spective manner. 

The highest values recorded in the 
preterm babies were associated with 
the use of nasal CPAP in 1977. This 
might relate to the somewhat con- 
strictive effect produced by the meth- 
od of fixation, since a decrease in ICP 
has been noted after removal of pho- 
totherapy or nasal CPAP headbands." 
In subsequent years, our method of 
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fixation changed to a disposable face 
mask over the occiput, which may 
distribute forces more evenly. In 
addition, fewer babies receiving nasal 
CPAP were evaluated in 1978 and 
1979. This relationship may have been 


. due more to hypoxemia (which re- 


quired CPAP) than head compression, 
since it was a retrospective associa- 
tion. Vidyasagar et al demonstrated 
elevated ICP in infants with respira- 
tory distress syndrome.'* Peabody et 
al have reported increased pressure in 
“sick” preterm infants, especially 
with a low pH." Since we did not have 
a computed tomography scanner 
available in early 1977 (when the ICP 
studies were performed), it is unclear 
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whether any differences in the fre- 
quency af intraventricular hemor- 
rhage might have occurred between 
years. . 

Although we realize that there are 
limitations to intermittent measure- 
ments made when applying the sensor 
with the finger,’ the previous correla- 
tions with intraventricular measure- 
ments both in human newborn in- 
fants** and in a monkey model sug- 
gest that the values obtained are close 
to the absolute values for ICP. 

We believe that this noninvasive 
method of measuring ICP (transfon- 
tanel pressure) is a useful clinical tool 
when the sensor is applied correctly. 
The documentation of values of ICP in 
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a large number of normal, full-term 
infants using the fiberoptic device 
should allow this type of ICP monitor- 
ing to be used in the evaluation of 
newborn infants who are at risk for 
elevated ICP. It may also prove help- 
ful when used in conjunction with 
therapeutic agents (eg, mannitol or 
dexamethasone after perinatal as- 
phyxia). The range of values in the 
preterm infants indicates that further 
study is required to clearly delineate 
factors that influence ICP in preterm 
infants. 
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60 YEARS AGO IN THE AJDC 


The Absorption of Fluid Injected Into the Peritoneal Cavity 


Prior investigations on intraperitoneal fluid administration have shown that fluid so given is almost 
completely absorbed within 18 to 24 hours. Since such studies had all been done on autopsy material, the 
authors were interested in learning what kind of reaction within the peritoneal cavity followed fluid 
injections, and the rapidity of absorption of such fluids. 

A specially constructed trocar was used that could be left in place for some time. A Luer-lock syringe 
could be attached to administer fluid. Alternately, a fine-bore glass cannula could be inserted through 
the trocar for the sampling of peritoneal fluid. Fifty cases were examined for the presence of 
peritoneal fluid prior to any intraperitoneal injection. In 16 children there was fluid found. Of these, 
three had generalized tuberculosis, one luetic acites, three peritonitis, four marasmus, and five rickets. 
In another small group of children, 15 c.c. of fluid was injected and the baby moved about. Following 
this, an attempt was made to retrieve the fluid through the cannula, but only small amounts could be 
obtained, suggesting a rapid distribution and absorption. Ten patients were given a fluid injection and 
examined repeatedly for the presence of fluid. At 12 hours fluid was found in nine. At 36 hours fluid 
was found in four. Microscopic examination of the fluid removed demonstrated a pleocytosis of 9,000 to 
16,000 cells per c.mm. with a predominance of polymorphonuclear leukocytes. Cultures of the fluid were 
all sterile. The authors conclude this method provides a safe route of fluid administration, although a 
sterile inflammatory reaction takes place.—B. S. Denzer, MD, A. F. Anderson, MD, New York (June 


1921;21:565-574). 
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Clinical and Chemical Correlates of the 


Bilirubin-Binding Capacity in Newborns 


Alex F. Robertson, MD; Warren B. Karp, PhD, DMD; Chantrapa Bunyapen, MD; William Zack Catterton, MD; Harry C. Davis, MS 


è We correlated commonly measured 
clinical and chemical variables in sick 
neonates to the total bilirubin-binding 
capacity (TBBC) measured with the 
peroxidase method. The significant corre- 
lations related to the infants’ maturity and 
degree of illness. The factors having the 
strongest relation to TBBC were Apgar 
scores, total plasma albumin and bilirubin 
levels, gestational age, birth weight, use 
of ventilatory assistance, and maternal 
general anesthesia. 

(Am J Dis Child 1981;135:525-528) 


he simplest bilirubin parameter 

to measure in neonatal blood and 
the one most used in the clinical man- 
agement of newborns is total serum 
bilirubin level. Different infants may 
be in danger of bilirubin encephalopa- 
thy at significantly varying levels of 
total bilirubin (TB), making depen- 
dence on this measurement unreliable. 
Other clinical factors, which are sug- 
gested to relate to kernicterus, also 
fail to identify the infant at risk.’ 
Unconjugated bilirubin is normally 
transported in blood bound to albu- 
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min. It is thought that albumin pro- 
tects the newborn from the toxic 
effects of bilirubin.** Many kinding 
tests have been devised to measure 
the total bilirubin-binding capacity 
(TBBC); however, no conclusive stud- 
ies have demonstrated that a decrease 
in TBBC correlates with an inereased 
risk of bilirubin encephalopat=y. Re- 
cent articles have reviewed the many 
unsettled questions regarding binding 
tests®’ and the physiologic and bio- 
chemical effects of bilirubin.*” 

In our experience with measuring 
the TBBC in neonates by using the 
peroxidase assay,” it became appar- 
ent that the TBBC varied widely 
under apparently similar clinical situ- 
ations. Therefore, we selected routine- 
ly measured clinical and chemical vari- 
ables to determine if these variables 
correlated significantly with TBBC. 


SUBJECTS AND METHODS 
Patient Samples 


Blood samples were drawn from 95 
infants in the. Neonatal Intensive Care 
Units of the Medical College of Georgia, 
Augusta. Samples were drawn to evaluate 
clinieal jaundice or in association with oth- 
er clinical studies. Table 1 presents the 
clinieal characteristics of these infants. 
Arterial or venous blood was drawn into 
heparinized tubes covered with aluminum 
foil and taken to the Clinical Perinatal 


Laboratory where the plasma was sepa- 
rated and either analyzed immediately or 
frozen (—20 °C). If samples were frozen 
they were analyzed within three days of 
collection. Statistical analysis of eight sam- 
ples, using the paired Student’s t test, 
showed no significant difference (P > .02) 
in plasma bilirubin parameters between 
fresh samples and samples frozen over a 
three-day period. Samples were not ana- 
lyzed if the conjugated bilirubin level was 
above 2 mg/dL. 


Clinical Data 


The following definitions were used. 

Maternal Medications.— Medications were 
recorded as either administered or not 
administered to the mother 12 hours or less 
before delivery. The dosage was not 
recorded. Medications were divided into 
the following categories: (1) oxytocic 
agents; (2) depressants (including tranquil- 
izers); (3) oral anesthetics; (4) antibiotics; 
(5) labor suppressants; (6) general gas 
anesthesia; (7) other medications (vita- 
mins, iron, and insulin). 

Treatment of Infants.—Treatments were 
noted as either performed or not per- 
formed on the infant 24 hours or less 
before obtaining plasma samples for labo- 
ratory analysis. Quantitative data were not 
recorded. Treatments were divided into the 
following categories: (1) ventilatory assis- 
tance (nasal and endotracheal continuous 
positive airway pressure and endotracheal 
positive-pressure ventilation); (2) blood 
products or volume expanders; (3) routine 
intravenous (IV) fluids; (4) IV amino acids; 
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Independent Variable 


Group A: significant correlations (P < .05) 
Gestational age, wk 


Birth weight, g 
Weight at analysis, g 
One-minute Apgar score 


Ventilatory assistance 
administered 


Blood products administered 
IV fluids administered 


Gluconate calcium 
administered 


Antibiotics administered 
Vitamins administered 
Total albumin, g/dL 
Total bilirubin, mg/dL 
Coombs’ test positive 


Group B: correlations not significant 
Racet 


Five-minute Apgar score 
Postnatal age at analysis, hr 


Maternal depressants adminis- 
tered 


Maternal local anesthesia 
administered 


Maternal general anesthesia 
administered 


Other maternal medications 
administered 


Delivery methodt 
IV amino acids administered 
Phototherapy administered 


Apparent unbound bilirubin, 
g/dL 


Conjugated serum bilirubin, 
mg/dL 


Blood pH 

Blood Po., mm Hg 

Blood Pco,, mm Hg 

Serum bicarbonate, mEq/L 


No. of Cases e 





Direction of 
Correlation 
With TBBC 






Mean + SD 









34.3 + 4.5 + 
2,202 + 921 + 
+ 

+ 






2,162 + 904 
6.1+26 
















N 
— 
I+ 
sed 
W 
+|+|+ 







7.6 + 2.1 
66.5 + 97.7 

















0.21 + 0.14 







0.8 + 0.5 
7.33 + 0.08 
81 + 29 
42 + 10 
22+ 4 












*TBBC indicates total bilirubin-binding capacity; IV, intravenous. All variables are for infants except 


as noted. 
TNo. white, 40. 
No. of cesarean sections, 23. 


(5) IV lipids; (6) vitamins (intramuscular 
vitamin E and/or IV multivitamin prepa- 
ration); (7) antibiotics (ampicillin, gentami- 
cin); (8) stimulants (caffeine, theophylline); 
(9) anticonvulsants (phenobarbital, pheny- 
toin); (10) furosemide; (11) digoxin; (12) 
indomethacin; (13) pancuronium bromide 
(Pavulon); (14) phototherapy; (15) IV or 
oral sodium bicarbonate; (16) IV gluconate 
calcium. 

Infant Blood Samples.—Blood pH, Po., 
Pco,, and bicarbonate level were listed if 
determined within two hours of the analy- 
sis of TBBC. 


Laboratory Analyses 


All bilirubin analyses were performed in 
dim light; plasma samples were kept at 0 to 
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4 °C prior to assay. Spectrophotometric 
determinations were run at room tempera- 
ture. All determinations were run in tripli- 
cate. The plasma TB, apparent unbound 
bilirubin concentration, and TBBC were 
determined according to the method of 
Jacobsen and Wennberg” at a concentra- 
tion of 5 ng/mL peroxidase in the final 
incubation volume. A fresh horseradish 
peroxidase solution was standardized ev- 
ery five days or less and had a peroxidase 
rate constant (Kp of 24+ 0.45 
(mean + SD of 43 determinations). Badly 
hemolyzed samples or samples that gave a 
high oxidation rate on addition of ethylhy- 
drogen peroxide alone were not run. Our 
preliminary data showed that the correla- 
tion factor for simultaneous dissociation 


Fo bys 
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and oxidation of bound bilirubin was negli- 
gible; this correction factor was not rou- 
tinely determined. The TBBC was calcu- 
lated as described by Cashore et al" by 
computing the intersection of two linear 
regression equations. Usually six aliquots 
of bilirubin were added to each sample; 
each line was computed from at least three 
data points. Bilirubin was added so that the 
data points fell on the linear, not curved, 
area of the bilirubin titration graph. 

In the absence of readily available free 
bilirubin standards, a commercially avail- 
able composite control serum (Worthing- 
ton) was enriched to a bilirubin-albumin 
molar ratio of approximately 0.5. Total 
bilirubin and free bilirubin were deter- 
mined on this control specimen simulta- 
neously with each batch of patient samples 
run. At least once a week, the control 
serum was titrated with bilirubin and the 
TBBC determined. The coefficient of vari- 
ation for the TBBC assay run in our labo- 
ratory was 6.9% and was obtained by freez- 
ing aliquots of pooled human plasma and 
determining TBBC on an aliquot once a 
day for ten days. Total plasma albumin was 
determined according to the method of 
Doumas et al’? on 5 uL of neonatal plasma. 
All determinations were done in triplicate. 
Human serum albumin was used as a stan- 
dard and the control serum was assayed 
simultaneously with each batch of patient 
samples analyzed. 


Statistical Analyses 


The correlations of the clinical and labo- 
ratory data as well as the correlation 
between the determined and calculated 
TBBC were computed using the Pearson 
product-moment correlation coefficient. 
Correlation coefficients were tested for 
significance using two-tailed ż tests. 
Regression equations were derived fising a 
single sample of 41 cases and cross- 
validated on an independent sample of 3% 
cases. Both samples were then combined to 
derive a more stable estimate of the impor- 
tance of each variable (the 8 weight) in the 
regression formula. 


RESULTS 


A total of 95 cases were analyzed for 
43 clinical and biochemical variables; 
85 cases had quantifiable TBBC val- 
ues. Ten infant samples had exceeded 
their binding capacity; since the exact 
binding capacity was unknown, these 
samples were excluded from our sta- 
tistical analysis. Variables repre- 
sented in less than 10% of the cases 
were omitted from the analysis. Those 
omitted included evaluation of the 
intrauterine growth, meconium stain- 
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ing of amniotic fluid, some maternal 
drugs (oxytocic agents, antibiotics, 
and labor suppressants), and some 
infant drugs (IV lipids, stimulants, 
anticonvulsants, diuretics, cardioton- 
ies, prostaglandin inhibitors, muscle 
relaxants, and sodium bicarbonate). 
Table 1 presents the remaining 
variables separated into those that 
had a significant correlation with 
TBBC at the P < .05 level (group A) 
and those that were not significantly 
correlated with TBBC (group B). The 
total number of cases, mean, SD, and 
the direction of the correlation with 
TBBC, if significant, are also shown. 
The significant correlations appear 
to fall into two specific broad catego- 
ries that are clinically interdependent. 
The first category is related to matur- 
ity and includes gestational age, birth 
weight, and weight at the time of 
laboratory analysis. These variables 
showed a positive correlation with 


TBBC, ie, the TBBC in infants of- 


older gestational age tended to be 
higher than in those of younger gesta- 
tional age. 

A second category relates to the 
degree of illness of the infant. Factors 
related to degree of illness are the 
one-minute Apgar score, and the 
administration of ventilatory assis- 
tance, blood products, IV fluids, glu- 
conate calcium, and antibiotics to the 
infant. As can be seen in Table 1, a 
lower one-minute Apgar score or the 
administration of the preceding treat- 
ments,were all significantly related to 
a lower TBBC. 
eNo significant correlations were 
found between TBBC and the race of 
the infant, five-minute Apgar score, 
and postnatal age of the infant at the 
time the sample was obtained. All 
maternal factors, such as the adminis- 
tration of depressants (mainly meper- 
idine hydrochloride) and other medi- 
cations, type of anesthesia used at 
delivery, and method of delivery, did 
not significantly affect TBBC, nor did 
administration to the infant of IV 
amino acids or phototherapy correlate 
with TBBC. Laboratory data derived 
from assays on neonatal blood such as 
apparent unbound bilirubin, conju- 
gated bilirubin (below 2 mg/dL), and 
factors relating to the acid-base bal- 
ance of the infant (blood pH, Po., 
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Pco., and bicarbonate concentration) 
did not correlate significantly with 
TBBC. 

To choose those variables* most 
affecting the TBBC, two regression 
equations predicting TBBC were de- 
rived, one based on the first 41 cases 
analyzed in the laboratory and one 
based on a second sample of the next 
31 cases. Each regression equation 
was cross-validated on the sample 
from which it was not derived anë the 
multiple correlation coefficient calcu- 
lated. The equation derived from the 
first sample of 41 cases (mean TSBC 
+ 1SD, 14.2 + 3.0; range, 8.0 to 21.6) 
had a multiple correlation coefficient 
of .716, which remained at .716 when 
used for the second sample. The equa- 
tion derived from the second sample 
of 31 cases (mean TBBC +1 SD, 
13.6 + 3.7; range, 8.2 to 21.3) had a 
multiple correlation coefficient of 
.829, which fell to .334 when used for 
the first sample. As expected, the 
equation derived from the smaller 
sample was less stable than thet de- 
rived from the larger sample. The two 
samples were then combined (mean 
TBBC + 1 SD, 13.9 + 3.3; range, 8.0 
to 21.6) to derive a more stable equa- 
tion. Using this combined equation, 
the multiple correlation coefficient for 
the sample was .749; the expected 
multiple correlation coefficient for the 
population was .718."* Table 2 lists the 
variables used in this equation, the 
correlation with TBBC, if signircant, 
and the 8 weight. The 8 weight 
reflects the independent variable’s 
relative importance within the regres- 
sion formula. 

All the variables listed in Table 2 
are continuous variables except venti- 
latory assistance and maternal gener- 
al anesthesia, which are dichotomous 
variables. Even though the five-min- 
ute Apgar score and the administra- 
tion of maternal anesthesia did not 
significantly correlate to TBBC by 
themselves (Table 1), they significant- 
ly contributed to TBBC in combina- 
tion with the other factors listed in 
Table 2. In addition, these two pieces 
of data are routinely available in the 
nursery. 


COMMENT 


Our results demonstrate the com- 


Table 2.—Variables Used 
for Predicting TBBC* 


Correlation 
With TBBC (r) 





Variable B 


Total plasma + .385 
bilirubin 
























Birth weight + 338 + .425 

Total plasma + .165 + .296 
albumin 

Five-minute —.136 NS 
Apgar score 

Maternal —.123 NS 
general 
anesthesia 

Ventilatory + .105 —.403 
assistance 
administered 

One-minute + .103 + .283 
Apgar score 

Gestational —.011 


age 


*TBBC indicates total bilirubin-binding capac- 
ity. 


plexity of dealing with multiple inter- 
related variables in a population of 
sick newborn infants. The absolute 
values of the 8 weights in Table 2 
signify the relative influence of the 
eight variables in predicting TBBC in 
our combined patient population; ie, 
TB was the most important factor and 
was approximately four times more 
important than the one-minute Apgar 
score. That total plasma bilirubin con- 
centration correlates positively with 
TBBC is probably due to several fac- 
tors. First, since the concentration of 
bound bilirubin is approximately 
equal to the TB concentration owing 
to the high bilirubin-binding affinity 
of albumin, the law of mass action 
predicts a correlation of TB with 
TBBC. Second, an unconscious bias 
may be present in our data; the small- 
est and sickest infants are usually 
treated at much lower plasma biliru- 
bin levels than are asymptomatic term 
infants. 

Comparing the signs of the £ 
weights with the correlation coeffi- 
cients, a change in sign indicates the 
presence of a suppressor variable. A 
suppressor variable is generally de- 
fined as a variable that has the oppo- 
site sign in a regression equation com- 
pared with its sign in a zero-order 
correlation with the dependent vari- 
able. For example, although gesta- 
tional age and birth weight correlate 
to the same degree and direction to 
TBBC by themselves, they are also 
highly correlated to each other. When 
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both gestational age and birth weight 
enter our prediction equation, gesta- 
tional age functions as a suppressor 
variable and removes some error vari- 
ance associated with predicting the 
TBBC. 

Even more complicated is the clini- 
cal decision regarding treatment of an 
infant with hyperbilirubinemia. Many 
neonatologists assess the risk to the 
infant by using modifications of the 
diagram developed by Brown and pre- 
sented by Maisels™ and now included 
in most texts of neonatology. This 
relates postnatal age and bilirubin 
level as well as listing seven risk fac- 
tors that require more aggressive 
therapy. These risk factors are perina- 
tal asphyxia, respiratory distress, 
metabolic acidosis (pH < 7.25), hypo- 
thermia (temperature less than 35 °C), 
low serum protein level (less than or 
equal to 5 g/dL), low birth weight (less 
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3. Bloomer J, Berk P, Vergalla J, et al: 
Influence of albumin on the extravascular distri- 
bution of unconjugated bilirubin. Clin Sci Mol 
Med 1973;45:517-526. 
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than 1,500 g), and signs of clinical or 
CNS deterioration. These risk factors 
are difficult to use since not all of 
them *are quantified (eg, what is 
meant by perinatal asphyxia?). They 
were derived, however, from exten- 
sive clinical experience, and there is a 
remarkable similarity between that 
list of risk factors and the factors 
found in our study to correlate most 
closely with TBBC. Although our pre- 
dictive factors can be expressed in an 
equation and the TBBC calculated, we 
found the prediction to be unaccepta- 
bly inaccurate (greater than 3 mg/dL 
error) in 17% of our cases. The use of a 
calculated bilirubin-binding capacity 
derived from the total protein level is 
also inaccurate and results predomi- 
nantly in overestimating the 
TBBC.* 

It is clear that none of these dia- 
grams or calculations is completely 
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Deficient Activity 
of the Alternative Pathway 
of Complement in $ Thalassemia Major 


James M. Corry, MD; William C. Marshall, MD; Lindsay A. Guthrie; Allen G. Peerless, MD; Richard B. Johnston, Jr, MD 


è Patients with thalassemia major suf- 
fer frequent and serious infections, espe- 
cially after splenectomy. To explore the 
basis for this susceptibility, we examined 
activity of the complement system in sera 
from 24 patients. All sera had normal or 
increased activity of the classic comple- 
ment pathway. However, six of the 24 
(three with and three without splenecto- 
my) had abnormal alternative pathway 
function, and mean alternative pathway 
activity was significantly decreased in 
both splenectomized and nonsplenecto- 
mized patients. Mean concentrations of 
C3, factor B, properdin, and immunoglob- 
ulins were normal. Defective alternative 
pathway function, especially in conjunc- 
tion with asplenia, could contribute to the 
propensity to infection that exists in thal- 
assemia. 

(Am J Dis Child 1981;135:529-531) 


t is widely recognized that infec- 
tions are frequent and are the 
leading cause of death in patients 
with 8 thalassemia major. After 
splenectomy, the likelihood of septi- 
cemia, meningitis, or pneumonia in 
thalassemia increases to 25%, and 
almost half of the infected patients 
die. This incidence of serious post- 
splenectomy infection is higher than 
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with any other underlying diagnosis,” 
suggesting that a basic defect or 
defects in host defense is present in 
this disorder. There are few published 
data to explain the predisposition to 
infection in thalassemia, before or 
after removal of the spleen. We have 
explored the possibility that defective 
function of the complement system 
might exist in individuals with thalas- 
semia, whether or not they have 
undergone splenectomy. 


SUBJECTS AND METHODS 


The patients (and some control subjects) 
were seen at The Hospital for Sick Chil- 
dren, London. Informed consent was 
obtained to draw blood for this study from 
the subject or from at least one of the 
subject’s parents, after the nature of the 
study had been explained fully. The diag- 
nosis of £ thalassemia was made by hemo- 
globin electrophoresis performed on blood 
of the patient and parents, in some cases 
substantiated by globin synthesis studies. 
The patients in the nonsplenectemized 
group were 3 to 14 years of age; those in 
the splenectomized group were 7 to 24 
years of age. The control population con- 
sisted of 88 normal individuals aged 1 to 45 
years, including children seen for routine 
evaluation of growth and development. 
Complement activity did not vary accord- 
ing to age in the normal or patient popula- 
tions. None of the individuals tested 
showed signs of acute illness or infection at 
the time blood was drawn. 

All blood was processed carefully to pre- 
serve complement activity, as described.’ 
Alternative pathway function was studied 
using a kinetic, hemolytic assay in which 
rabbit erythrocytes served as both “activa- 


tor” and target of alternative pathway 
activity. The rate at which hemolysis 
occurred was measured as the number of 
minutes required to lyse half the cells (t1). 
Activity of the classic pathway is complete- 
ly blocked in this system.‘ Sera were 
assayed at three dilutions (1:9.6, 1:12, and 
1:16). The relationship between results 
with individual patients’ sera and those 
from the normal population were equiva- 
lent with the three dilutions, and only 
results obtained with the 1:12 dilution are 
reported here. Classic pathway function 
was measured by a modification of this 
technique in which the rate of lysis of 
antibody-coated sheep erythrocytes? was 
determined. Test sera at dilutions of 1:96, 
1:160, and 1:250 were used as complement 
source; only results obtained with the dilu- 
tion of 1:160 are reported here. 

Serum concentrations of factor B, C3, 
properdin, IgM, IgG, and IgA were deter- 
mined by radial immunodiffusion, using 
antiserum obtained commercially (anti-Bb, 
anti-C3, anti-immunoglobulins) or as a gift 
(rabbit antiproperdin). 


RESULTS 


The Figure compares activity of the 
alternative pathway in sera from 24 
patients with B thalassemia major, 
with or without previous splenectomy, 
with the activity in the sera of 88 
normal subjects. Mean activity (ty) 
was 12.0 + 1.9 minutes (mean + SD) 
for the normal subjects, 15.9 + 3.9 
minutes for the 11 patients whose 
spleens were present, and 15.3 + 3.7 
minutes for the 13 patients who had a 
previous splenectomy. Thus, mean 
activity was decreased sharply in the 
patients, whether or not their spleens 


Thalassemia—Corry et al 529 


4 a Cal å D a 
ie di a | m= hat | 


eee NE Pee 


were present (P < .0001 for both, one- 
way analysis of variance with linear 
contrast). Six of the 24 patients had 
values for alternative pathway activi- 
ty that were slower than the slowest 
ty value obtained with serum from 
any normal individual. (In this article 
we have defined any such value as 
abnormal.) Thus, the incidence of def- 
inite abnormality in the population 
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Thalassemia Thalassemia, 
(N = 11) Postsplenectomy 
(N = 13) 


Alternative pathway activity of comple- 
ment in serum from normal individuals and 
patients with thalassemia. Activity was 
measured as time required to lyse half of 
rabbit erythrocytes in reaction mixture 
(ty). Deficient activity is manifested as 
prolonged ty, Horizontal bars represent 
means of each group; 2 SDs above and 
below mean are bracketed for normal pop- 
ulation. 


Normal 
(N = 88) 











Function or 
Component Studied 


Classic pathway, min* 
C3, mg/dL 
Factor B, mg/dL 












IgA, mg/dL 





Activity of Classic Pathway and Concentrations 
of Complement Components and Immunoglobulins 


Patients} /No. Studied 
7.6 (5.0-11.1)/24 
154 (120-251)/24 
18.1 (9.9-27.2)/24 


Properdin, mg/dL 2.0 (1.2-3.0)/21 1.2-2.2/40 
IgM, mg/dL 112 (38-209)/21 40-237 /400 
IgG, mg/dL 1,117 (544-2,382)/21 542-1,775/400 


248 (29-620)/21 


with thalassemia was 25%. 

Activity of the classic complement 
pathway was normal or elevated in 
sera from the 24 patients (Table). 
There was no apparent relationship in 
the patients’ sera between alternative 
pathway activity and protein concen- 
trations of complement component 
C3, alternative pathway components 
factor B and properdin, or immuno- 
globulins M, G, or A. Mean concentra- 
tions of each of these six proteins 
were within normal limits in sera 
from individuals with thalassemia 
(Table). Two patients had factor B 
levels that were beneath the lowest 
value of the normal population; one of 
these had abnormal alternative path- 
way function but the other did not. 
The mean levels of C3 (138 mg/dL), 
factor B (15.6 mg/dL), and properdin 
(1.7 mg/dL) in the six sera with abnor- 
mal alternative pathway function 
were approximately the same as those 
of the entire patient group. One 
patient had subnormal IgM levels and 
one had subnormal IgA levels, but 
neither of them had defective alterna- 
tive pathway function. 

Deficient activity of the alternative 
pathway could be due either to 
decreased concentration of one or 
more components or to the presence of 
an inhibitor. To distinguish between 
these possibilities, equal volumes (0.1 
mL) of normal and abnormal (patient) 
sera were mixed, diluted to a final 
total serum concentration of 1:12, and 
assayed for alternative pathway ac- 
tivity. With all four abnormal serum 
samples studied, hemolytic activity 
















Normal Controlsi/No. Studied 
9.7 (7.7-11.5)/9 
153 (109-249)/27 
19.7 (12.9-35.7)/27 








33-544/400 





*Classic pathway activity was measured as the time required to lyse half of the antibody-coated 
sheep erythrocytes in the reaction mixture (ty,). Greater activity in the assay is manifested as a 


shorter ty,. 
Mean (range). 


Mean (range) for classic pathway, C3, and factor B. For properdin and immunoglobulins, ranges 
shown are those for a normal population between the ages encompassed by the patients (3 years to 


young adulthood). 
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fell midway between the normal and 
abnormal values, suggesting that ab- 
normal activity in the patients’ sera 
was due to a deficiency rather than to 
inhibitory activity. 


COMMENT 


Patients with sickle cell disease 
have a predisposition to pyogenic bac- 
terial infections, functional asplenia 
due to engorgement with sickled 
erythrocytes or to infarction, and, in 
some cases, deficient function of the 
alternative pathway of complement 
activation.®*** Individuals who have 
undergone splenectomy have a similar 
predisposition to septicemia and men- 
ingitis, and 10% to 15% have decreased 
alternative pathway activity.’ The 
severe hemolytic anemia and predis- 
position to infection that occur with 
thalassemia major prompted us to 
explore alternative pathway function 
and the effect of splenectomy on that 
function in serum from patients with 
this disease. We found that the inci- 
dence of abnormal alternative path- 
way activity in thalassemia (25%) is at 
least as high as that reported in sickle 
cell disease and two to three times 
that found after . splenectomy.’ 
Splenectomy did not further increase 
the alternative pathway abnormality 
in our study population, whether mea- 
sured as incidence or mean activity. 

In a recent study, activation of com- 
plement by inulin, with resultant 
cleavage of C3 and of factor B of the 
alternative pathway, was subnormal 
in four of ten patients with £ thalas- 
semia.” Each of these four (and twe 
additional patients) had undergone 
splenectomy. Since inulin can induce 
C3 and factor B cleavage through acti- 
vation of the classic pathway," a pri- 
mary defect of the alternative path- 
way was not shown in this study. 
Auderset et al have reported that 
activity of the alternative pathway 
was decreased in 17 of 38 thalassemia 
patients, using a hemolytic diffusion 
plate method.'” 

Singer has reviewed the incidence 
of septicemia, meningitis, or pneumo- 
nia in 2,795 individuals after splenec- 
tomy.’ The likelihood of serious infec- 
tion in splenectomized patients with 
thalassemia was 20 times greater than 
that in persons who were splenecto- 
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mized because of splenic trauma and 
more than twice as great as that of the 
next most frequently infected group 
(reticuloendothelial disease). This sug- 
gests that one or more defects in host 
defense must exist in patients with 
thalassemia, even before splenectomy. 
Defective hepatic phagocytosis could 
be present as a result of reticuloendo- 
thelial “blockade” by lysed erythro- 
cytes or of the iron overload that 
characterizes thalassemia. The pres- 
ence of reduced function of the retic- 
uloendothelial system could prevent 
patients with thalassemia from 
mounting a normal antibody response 
to circulating bacteria.**'* The abnor- 
mality of the alternative pathway 
demonstrated here would be expected 
to decrease opsonization through the 
complement system, especially when 
specific antibody concentrations were 
insufficient for classic pathway acti- 
vation. Thus, clearance of bacteria 
from the bloodstream would be 
decreased from a combination of defi- 
cient opsonization and phagocyte 
function. 

The molecular basis of the alterna- 
tive pathway defect in thalassemia 
remains to be determined. Immuno- 
globulin is requifed for efficient lysis 
of rabbit erythrocytes through the 
alternative pathway.'*:'* Immunoglob- 
ulin levels have been reported to be 
normal or elevated in thalassemia," ° 
and with the exception of isolated 
mild deficiencies of one immunoglob- 
ulin, we found them to be normal in 
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our patients. Results of mixing exper- 
iments with abnormal serą from 
patients with thalassemia and normal 
control sera suggest that the abror- 
mality is due to a deficiency rather 
than the presence of inhibitory activi- 
ty. Such deficiency could be due to 
decreased synthesis of alternative 
pathway components, perhaps second- 
ary to reticuloendothelial blockade or 
atrophy. We did not find C3 or factor 
B protein concentrations to be below 
normal limits in our patients. Howev- 
er, Wilson et al reported that func- 
tional activity of factor B was dispro- 
portionately lower than factor B pro- 
tein concentration in the sera of 
patients with sickle cell disease,* and 
such a functional abnormality, pre- 
sumably due to in vivo activation and 
cleavage of factor B by erythrocyte 
products, could exist in thalassemia. 
We intend to pursue this possibility 
but have been unable to obtain serum 
from the six abnormal patients during 
the 12 months since obtaining the 
initial samples. 

Retrospective analysis of patients’ 
records did not indicate a definite 
increase in the severity or frequency 
of infections, hemolytic episodes, or 
anemia, or in apparent hemochroma- 
tosis, in the six patients with abnor- 
mal alternative pathway function. 
However, it is not possible to know 
how long the complement defect had 
existed in these six patients. There- 
fore, the relationship between serum 
alternative pathway activity anc in- 
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Familial Occurrence 


of Congenital Pulmonary Lymphangiectasis 


Genetic Implications 


Ajovi B. Secott-Emuakpor, MD, PhD; Stephen T. Warren, PhD: Saroj Kapur, MD; 
Ernesto B. Quiachon, MD; James V. Higgins, PhD 


è Congenital pulmonary lymphangiec- 
tasis (CPL) is a rare, generalized disease 
of the lung, consisting of lymphatic cysts 
in the subpleural and interlobular connec- 
tive tissue. This disorder typically mani- 
fests a clinical picture of acute respiratory 
distress with cyanosis shortly after birth, 
with death occurring in the neonatal peri- 
od. Several cases of this disorder have 
been described in the literature, but there 
has been no family with more than one 
affected child. We report the first 
instance, to our knowledge, of familial 
cases of CPL, which raises an important 
question regarding a possible genetic 
component in this disorder. The implica- 
tions of this are discussed. 

(Am J Dis Child 1981;135:532-534) 


sig tire pulmonary lymphan- 
giectasis was first recognized in 
1856 by Virchow, and numerous 
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reports of this disorder are found in 
the literature.** Although the patho- 
logic features of congenital pulmo- 
nary lymphangiectasis have been well 
delineated, the basic etiologic features 
have remained elusive. 

Laurence developed a theory, based 
on histologic observations, that the 
primary developmental error is a loss 
of mitotic regulation in the lymphatic 
tissue of the developing lungs at about 
16 weeks’ gestation.' This explana- 
tion, based on an error in control over 
cell division, suggests an abnormal 
event occurring at the molecular level 
of the cell and would imply some 
genetic component being present in 
congenital pulmonary lymphangiecta- 
sis. All cases thus far reported have 
been sporadic, with no mention of any 
form of familial clustering. We report 
the first documented instance, to our 
knowledge, of congenital pulmonary 
lymphangiectasis occurring in sib- 
lings. 


REPORT OF CASES 


The two children described herein and a 
norma! female sibling were born to healthy 
parents. An extended family history was 


unremarkable, with no evidence of consan- 
guinity. The mother, aged 17 years at the 
birth of patient 1, had ‘no history of preg- 
nancy wastage or exposure to any unusual 
environmental agents. The father, aged 20 
years, was occasionally exposed to cleaning 
solvents through his occupation as an elec- 
trical technician. 

Case 1.—A full-term, 3,500-g, female 
infant was the first child of the parents. 
The prenatal course and delivery were 
uneventful. Cyanosis was noted at birth, 
and an Apgar score of 8 was recorded at 
five minutes. Respiration became progres- 
sively more difficult and a chest roentgen- 
ogram revealed bilateral pneumothorax 
that was worse on the left side (Fig 1). All 
attempts at therapy proved unsuccessful. 
The infant was pronounced dead six hours 
after birth. 

Autopsy showed a well-developed new- 
born with no external anomalies. Internal 
examination showed bilateral pneumotho- 
rax with subpleural cysts throughout both 
lungs. Bilateral pulmonary atelectasis was 
also noted. The liver and spleen were 
enlarged and edematous, but no cysts were 
observed. The heart and all other organs 
appeared normal. 

Histologic examination of both lungs 
demonstrated the presence of multiple 
cystic spaces within the pulmonary septa, 
peribronchial septum, and subpleural con- 
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Fig 2.—Pulmonary septa of patient 1. Note cystic spaces, one of 
which is filled with fluid (hematoxylin-eosin, original magnification 





Fig 1.—Chest roentgenogram of patient 1. Note bilateral pneumo- 


thorax, more prominent on left. 





Fig 3.—High-power view in patient 1. Note cystic spaces are lined 
by endothelial type of epithelium (hematoxylin-eosin, original 
magnification x 180). 


nective tissue (Fig 2). The majority of the 
cystic spaces were lined by flattened cells 
that appeared endothelial in type and were 
supported by various amounts of fibrous 
connective tissue (Fig 3). The cystic spaces 
were in close approximation to the pulmo- 
nary vasculature; however, no connections 
were observed. Also, all of the cystic spaces 
were filled with clear fluid (Fig 2). An 
occasional erythrocyte or leukocyte was 
noted on the interior of some cysts. The 
adjacent pulmonary parenchyma showed 
diffuse atelectasis. Sections from all 
remaining organs revealed no abnormali- 
ties. The diagnosis of congenital pulmo- 
nary lymphangiectasis was made. This 
diagnosis was not made prior to the autop- 
sy findings. 

Case 2.—Two years after the birth of 
patient 1, another 3,500-g, full-term, 
female infant was born. Pregnancy, labor, 
and delivery were again unremarkable. 
Within two hours of birth, the infant expe- 
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rienced cyanosis with respiratory distress. 
A chest x-ray film disclosed pneumothorax 
about the hili with atelectasis. All attempts 
at stabilizing the patient’s condition failed. 
The infant died 17 hours after birth. 

Postmortem examination revealed & ma- 
ture, well-developed, female newborn 54 
em long with no external anomalies. Chro- 
mosome studies showed a normal 46, XX 
karyotype. Internal examination shewed 
subpleural cysts throughout all lobes of 
both lungs. The cystic spaces were noted to 
contain clear fluid. Bilateral pneumothorax 
with atelectasis was also seen. All other 
organs were grossly normal. 

Microscopic examination demonstrated 
multiple cystic spaces of the pulmonary 
septa, peribronchial system, and subpleural 
connective tissue (Fig 4). These cysts were 
similar to those observed in patient 1 All 
other histologic findings were within 
normal limits. The diagnosis of congenital 
pulmonary lymphangiectasis was made. 





Fig 4.—Subpleural connective tissue of patient 2. Note cystic 
spaces with surrounding alveoli atelectatic (hematoxylin-eosin, 
original magnification X 72). 


COMMENT 


Congenital pulmonary lymphan- 
giectasis has been divided into three 
classes based on clinical and histologic 
findings.*® The most commonly 
occurring form is characterized by 
early onset of symptoms and death 
within a few hours after birth, usually 
less than 24 hours. The cystic spaces 
are confined mostly to the lungs, 
though they may be found in other 
organs such as heart, pancreas, and 
kidneys.’ There are no cardiac anoma- 
lies in this type. In the second type, 
the cystic lesions are more general- 
ized, involving organs like the intes- 
tines, but sparing the heart. Although 
this type is also lethal, affected per- 
sons may survive for weeks or even 
years. The third group includes those 


Congenital Pulmonary Lymphangiectasis—Scott-Emuakpor et al 533 


+ 


“be 


cases with pulmonary venous obstruc- 
tion as the primary anomaly. These 
individuals have secondary dilation of 
the lymphatics as postulated by Short- 
land-Webb et al.* 

The two patients described herein 
exhibited features consistent with the 
first classification. The observation of 
pneumothorax, which occurred in both 
cases, has been described only once in 
association with congenital pulmo- 
nary lymphangiectasis.’ It is also 
important to note that this condition 
is quite distinct histologically from 
peripheral pulmonary cystic disease, 
which has been reported in sib- 
lings.’°"! In peripheral pulmonary cys- 
tic disease, the epithelial lining of the 
cysts is sometimes cuboidal rather 
than endothelial as in the cases 
reported herein. In our cases, the cysts 
were filled with fluid rather than con- 
sisting of air spaces that mostly occur 
in peripheral pulmonary cystic dis- 
ease. The cysts in our cases were 
subpleural in location with close prox- 
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imity to pulmonary vasculature, which 
is not usually the case in peripheral 
pulmonary cysts. Finally, peripheral 
pulmomary cystic disease is rarely 
fatal in the neonatal period as was the 
situation in our two cases. Therefore, 
we were clearly dealing with congen- 
ital pulmonary lymphangiectasis and 
not peripheral pulmonary cysts. 
Congenital pulmonary lymphan- 
giectasis has long been considered 
nonfamilial. However, the occurrence 
in siblings, as reported herein, stimu- 
lates speculation regarding a genetic 
component in this disorder as well as 
appropriate risk values for families in 
which congenital pulmonary lymphan- 
giectasis has occurred. The proposal 
by Laurence‘ that defective prenatal 
control of lymphatic growth results in 
congenital pulmonary lymphangiecta- 
sis seems to suggest a genetic regula- 
tory involvement. Although the find- 
ing of one familial instance of this 
condition does not prove genetic inter- 
action, we believe the possibility 
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exists. There is also the possibility, as 
some investigators believe, >° that 
congenital pulmonary lymphangiecta- 
sis is more common in neonates with 
respiratory distress than is actually 
realized. The potential underestimate 
of the incidence of congenital pulmo- 
nary lymphangiectasis may obscure 
familial clustering and hence its true 
genetic component. 

In this family, recurrence risks in a 
range up to 25% had to be stated, as 
autosomal recessive inheritance could 
not be ruled out. However, it is hoped 
that by alerting pediatricians to the 
possibility of congenital pulmonary 
lymphangiectasis in newborns with 
respiratory distress, ascertainment of 
this condition will lead to more accu- 
rate recurrence risks. 
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Juvenile Nasopharyngeal Angiofibroma 


Roy B. Sessions, MD; David Paul Zarin, MD; R. Nick Bryan, MD, PhD 


è The pediatrician is often the first phy- 
sician to see the patient afflicted with a 
nasopharyngeal angiofibroma. This be- 
nign but dangerous tumor is unique 
because of its exclusive affinity for male 
children, its consistent location in the 
posterior nares-nasopharyngeal area, 
and its tendency to invade the base of the 
skull in a significant percentage of cases. 
We review the concepts of cause and 
natural history and discuss methods of 
diagnosis and treatment. 

(Am J Dis Child 1981;135:535-537) 


he characteristics of juvenile 

nasopharyngeal  angiofibroma 
(JNA) are amply described in the oto- 
laryngology literature. However, of- 
ten it is the pediatrician rather than 
the otolaryngologist who initially sees 
the patient, since a significant per- 
centage of patients afflicted with this 
unusual neoplasm manifest symptoms 
such as epistaxis and nasal congestion 
during the childhood years. A seem- 
ingly innocent but recurrent nose- 
bleed in a boy, for instance, can be the 
only sign of an angiofibroma. For that 
reason, such a patient should be evalu- 
ated with a high index of suspicion. 
This article alerts the pediatrician to 
the possibility of this tumor, discusses 
recent developments in diagnostic 
techniques, and recommends methods 
of effective management. 
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Although JNAs are classified as 
benign tumors that occur in the poste- 
rior nares of young boys,’ their ten- 
dency to erode adjacent vital struc- 
tures as well as their propensizy for 
recurrence render them malignant 
clinically. These tumors have never 
been known to metastasize, and 
reported fatalities have been related 
to either local encroachment o? vital 
structures or complications related to 
surgical removal. The median age of 
occurrence is 13 years, although occa- 
sional cases occur in both the toddler 
age group as well as late middle age.’ 





17/13/W/M 


18/14/W/M Obstruction 


*Nasal obstruction. 
TtRT indicates radiation therapy. 
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Symptoms and Treatment in 18 Patients 


Patient/Age, yr/ Intracranial 
Race/Sex Symptems Extension Treatment 

1/11/W/M Epistaxis No Surgery 

2/11/W/M Obstruction* No Surgery 

4/16/W/M Obstruction, epistaxis Yes RT 

6/16/W/M Obstruction No Surgery 

7/17/W/M Obstruction No Surgery 

9/12/W/M Obstruction Yes RT 
10/15/W/M Obstruction, serous Yes RT 

otitis 
12/15/W/M Obstruction epistaxis Yes RT 
13/17/W/M Epistaxis No Surgery 
14/14/W/M Epistaxis No Surgery 
15/14/W/M Proptosis Yes RT and surgery 
16/12/W/M Epistaxis, obstruction No Surgery (recurrence), 
reexcision and RT 


(e) 


Epistaxis, oostruction 


Reportedly, JNAs are more common 
in fair-skinned and redheaded indi- 
viduals, and are uncommon in blacks.* 
Neither the reason for male predomi- 
nance nor for childhood onset are 
clear. 


CLINICAL FEATURES 


The clinical manifestation of pa- 
tients with JNA is characteristic. 
Between the years 1970 and 1979, 18 
eases of JNA were evaluated in the 
Department of Otorhinolaryngology 
and Communicative Sciences of the 
Baylor College of Medicine, Houston 
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Fig 1.—Extent of juvenile nasopharyngeal 7 ; x 
angiofibroma as seen by computerized 5 

tomography (CT) scan. Coronal CT scan 
through plane of posterior ethmoid sinus. 
Note extension of tumor from right maxilla- 
ry antrum superiorly into floor of orbit 
(Open arrow) and also through right poste- 
rior ethmoid sinus into floor of anterior 
cranial fossa (solid arrow). 


Fig 2.—Angiographic findings in juvenile 
nasopharyngeal angiofibroma as seen on 7 
lateral subtraction film of arterial phase of 
selective left external carotid angiogram. 

Note characteristic dense collection of 
tortuous small tumor vessels comprising 

bulk of tumor. 





(Table). In this group, nasal bleeding ma, and even a prominent adenoid tumor location as well as its relation- 


and/or nasal obstruction were the two 
major initial complaints. All but one 
of the 18 patients presented with na- 
sal obstruction and/or epistaxis. 

With regard to epistaxis, this cir- 
cumstance usually represents bleed- 
ing from surface crusting and ulcera- 
tion of the tumor itself, rather than 
major vessel erosion, which probably 
does not occur spontaneously. Bleed- 
ing is usually moderate and self- 
limited, but because the degree of 
vascularity of individual tumors 
varies, it can be substantial. Trauma 
from biopsy can cause profuse hemor- 
rhage. Because most of these lesions 
are located at the relatively large pos- 
terior part of the nasal airway, nasal 
obstruction usually indicates an ex- 
tensive tumor mass. 

When seen, bulging of the cheek 
and proptosis represent lateral expan- 
sion of a large tumor into the pterygo- 
maxillary space and orbit. Some 
tumors can extend far enough anteri- 
orly to be seen in the nose on routine 
examination. Often, the signs and 


mass can resemble JNA. 


DIAGNOSIS AND EVALUATION 


Since much of the tumor mass is 


often hidden from view, one must rely 
on radiologic techniques to both diag- 
nose and evaluate these lesions. If the 
clinical suspicion is one of JNA, we 
believe the appropriate sequence of 
diagnostic steps should begin with 
stereo sinus films, and then computer- 
ized tomography (CT) scanning, fol- 
lowed by carotid angiography if indi- 
cated. 


Plain roentgenograms characteris- 


tically show either a soft-tissue mass 
and/or benign-appearing bone ero- 
sion. In the majority of cases, a soft- 
tissue mass is seen in the nasopharynx 
and/or one or more of the adjacent 
paranasal sinuses. Bone changes seen 
surrounding the tumor are secondary 
to gradual expansion rather than 
invasive destruction, as seen in some 
malignant neoplasms of this area.‘ If 


ship to surrounding bone structure. 
This modality has also aided greatly in 
the evaluation of intracranial tumor 
extension (Fig 1). Prior to the time 
when angiography and CT scans were 
widely used, attempted surgical re- 
moval of JNAs with unrecognized 
intracranial extension often resulted 
in substantial intraoperative hemor- 
rhage. Additionally, subtotal removal 
of these lesions has probably led to the 
high “recurrence” rates reported in 
past literature. Although the CT 
appearance of JNA is consistent, at 
this time it is not considered diagnos- 
tic. The role of CT scanning is more 
for studying tumor shape, size, and 
location. 

The actual diagnosis of the JNA can 
consistently and accurately be made 
by carotid angiography. Becatise of 
the extreme vascularity of many of 
these lesions, we do not recommend 
biopsy prior to surgical excision, 
except in the almost unheard of case 
in which the diagnosis is uncertain 
following angiography. In fact, biopsy 


JNA is present, there is characteristi- 
cally a thin rim of bone about the 
periphery of the lesion that results 
from the slow expansion of the tumor. 
The specific bones affected vary, and 
depend on the location of the tumor 
itself. For example, JNAs located in 
the pterygomaxillary space cause a 
characteristic anterior displacement 
of the posterior wall of the maxillary 
sinus—a finding that, when present, is 


specimens can be misleading because 
the periphery of some of these tumors 
do not histologically represent their 
interior. Diagnostic features seen in 
angiography include displacement of 
the internal maxillary artery and its 
branches by tumor with a characteris- 
tic angioarchitecture consisting of a 
dense collection of small tumor vessels 
(Fig 2). Bilateral angiography is nec- 


symptoms of JNA fail to accurately 
reflect the size of the tumor; patients 
with minimal symptoms can have 
massive tumors that may even extend 
intracranially. Whatever the symp- 
toms, they characteristically develop 
gradually, and the duration of time 
elapsed prior to the initiation of treat- 
ment varies substantially. In our 
experience, this time ranged from 


three months to five years. Inflamma- 
tory polyps, olfactory neuroblastomas, 
fibrosarcoma, squamous cell carcino- 
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considered pathognomonic of JNA.’ 


Computerized tomography has been 
in delineating 


particularly helpful 


essary to completely evaluate these 
lesions. 
Complex motion tomography and 
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special optic canal views are occasion- 
ally helpful and should be done in 
selected circumstances. An example of 
this would be a tumor that has de- 
stroyed a portion of the orbital bone. 
Prior to surgical removal, the knowl- 
edge of intact bone around the optic 
nerve would be essential to safe tumor 
removal. 


TREATMENT 


The overwhelming consensus 
among head and neck surgeons is that 
JNA is best treated by surgical 
removal, unless intracranial disease 
has been diagnosed, in which case we 
consider radiation therapy to be the 
treatment of choice. Some authors 
advocate a combined intracranial and 
extracranial surgical approach for 
those lesions that extend intracranial- 
ly. The proper surgical management 
of the tumor depends on a precise 
delineation of the extent of all of the 
tumor margins as well as a thorough 
knowledge of the vessels supplying 
the tumor. 

Because of the extreme vascularity 
of these lesions, blood loss during sur- 
gery can be substantial. During recent 
years, much attention has been 
devoted to techniques designed to 
decrease this operative bleeding. The 
initial methods involve temporary 
occlusion of either the internal maxil- 
lary or external carotid arteries.’ 
Intraluminal embolization of absorb- 
able gelatin sponge or silicone elas- 
tomer balls has been employed more 


recentdy and at this time is a helpful. 


adjunct in certain cases. In principle, 
the embolic material is placed into the 
tumor bed itself as well as the most 
distal part of the feeding vessels. 
Another method of preoperative prep- 
aration to reduce blood loss involves 
the use of estrogens. Significant his- 
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tologic effects on tumor vascularity 
have been shown with the use of 
estrogens,’ but there probably is little 
effect on major vessel hemorrhage 
during the time of tumor remova.. The 
efficacy of this treatment modality is 
as yet unproved. 


COMMENT 


Because JNAs are classified as 
benign, the gravity of their natural 
history is often grossly underesti- 
mated. The reasons why a supposedly 
benign tumor should grow into the 
base of the skull, rather than in the 
path of least resistance as one would 
expect, are not understood. This 
tumor is insidious and can attam sub- 
stantial proportions before any symp- 
toms occur. It is the primary care 
physician with a high index of suspi- 
cion who should first become iaquisi- 
tive about the male child with recur- 
rent nosebleeds, nasal obstruction, 
unexplained secretory otitis media, 
persistent nasal drainage, and/or 
proptosis. Even in the allergie child, 
unilateral nasal obstruction should 
further arouse suspicion. Additionally, 
the failure of nasal vasoconstrictive 
sprays and/or allergic management in 
such patients is a significant sign. 
Most children with nasal obstruction 
who are thought to have nasa! aller- 
gies probably do, but it sheuld be 
remembered that the two problems 
(JNA and nasal allergies) cam exist 
simultaneously. If there is suspicion of 
tumor, a physician skilled in the tech- 
niques of nasal and nasopharyngeal 
examinations should be consulted, and 
sinus roentgenograms shoulc be ob- 
tained. If the examination or x-ray 
films reveal a mass, a CT scan is 
indicated. The actual diagnosis of 
JNA is then made or eliminated with 
carotid angiography if the CT scan is 
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suspicious of JNA. Treatment of JNA 
is begun without biopsy. 

The overall cure rate resulting from 
the surgical management of these 
tumors is excellent when one looks at 
recently compiled series. In our series 
of cases, only one of the 11 patients 
treated surgically has had a recur- 
rence; the other ten have shown no 
evidence of disease, with follow-up 
times ranging from six months to four 
years. The patient in question (patient 
16) had two recurrences, and following 
the second excision, radiation therapy 
was employed. 

It is our belief that because of the 
potential hazards associated with the 
administration of radiation to young- 
sters,* radiation therapy should be 
used only in inoperable cases. Addi- 
tionally, the long-term effects from 
treating these particular lesions with 
radiation therapy has not been estab- 
lished. Nine of our 18 patients demon- 
strated intracranial disease and were 
therefore treated with radiation ther- 
apy. One of the nine (patient 15) had 
partial surgical excision combined 
with radiation therapy. Of the nine 
patients without intracranial exten- 
sion, one (patient 16) had two recur- 
rences following surgical excision, and 
was therefore treated with radiation 
therapy. It has been our experience 
that radiation therapy leads to a grad- 
ual involution of the tumor, with a 
decrease in vascularity and increase in 
tumor fibrosis. The effects of the radi- 
ation are not fully manifest for at 
least one year following radiation 
therapy. In all but two of our patients 
who have received radiation therapy, 
residual but dormant tumor remained. 
In actual fact, when administered, 
radiation therapy has been effective 
in controlling, but not completely 
eradicating, angiofibromas.*'® 
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Gluconate Calcium Therapy 


and Neonatal Hypercalciuria 


Martin A. Goldsmith, MD; Satinder S. Bhatia; William P. Kanto, Jr, MD; Michael H. Kutner, PhD; Daniel Rudman, MD 


è Nephrolithiasis was present in a 2- 
month-old premature infant with broncho- 
pulmonary dysplasia who had been 
receiving furosemide and intravenous (IV) 
gluconate calcium therapy. This infant 
was found to be hypercalciuric. Furose- 
mide therapy is known to increase cal- 
cium excretion. In the present study, we 
examined sick infants who were receiving 
gluconate calcium without furosemide to 
evaluate the effect of gluconate calcium 
therapy on urinary calcium excretion. The 
sick infants receiving gluconate calcium 
had higher values of urinary calcium than 
did the well infants taking regular formula 
feedings. Moreover, the calciuria ap- 
peared to increase progressively with 
continued gluconate calcium therapy. It 
appears that prolonged use of either furo- 
semide or IV gluconate calcium leads to 
hypercatciuria, which, in turn, may predis- 
pose the premature infant to nephrolithia- 
sis. 

(Am J Dis Child 1981;135:538-543) 


Humes et al’ have described four 
newborns with bronchopulmo- 
nary dysplasia who were treated with 
furosemide and who experienced hy- 
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percalciuria and kidney stones. We 
have recently observed a hypercalciur- 
ic infant with bronchopulmonary dys- 
plasia who experienced bilateral ne- 
phrolithiasis. Measurement of urinary 
calcium levels in several other infants 
from the nursery disclosed hypercal- 
ciuria in each. Because of the well- 
known relationship of hypercalciuria 
to nephrolithiasis,> we then carried 
out a study of the prevalence and 
cause of hypercalciuria in this new- 
born nursery. 


REPORT OF A CASE 


A 1,200-g male infant was born after a 
28-week gestation. Delivery was vaginal 
following the spontaneous onset of labor. 
Apgar seores were 5 and 7 at one and five 
minutes, respectively, although the patient 
required immediate intubation because of 
severe respiratory distress. By 2 weeks of 
age, typical manifestations of bronchopul- 
monary dysplasia developed, and the 
infant ultimately required two months of 
ventilatory support. The patient was 
treated with phototherapy for hyperbiliru- 
binemia. He then underwent surgical clo- 
sure of a patent ductus arteriosus after 
failing to respond to two doses of oral 
indomethacin therapy (0.2 mg). Finally, he 
received intravenous (IV) alimentation (in- 
cluding soybean oil emulsion [Intralipid]) 
for three weeks prior to institution of 
nasogastric feedings. He required two 
courses of ampicillin sodium and gentami- 
cin sulfate therapy for suspected sepsis. 


Gluconate calcium was given via an umbil- 
ical arterial catheter for six weeks as treat- 
ment and prevention of hypocalcemia (700 
mg/kg/day for one week followed by 200 
mg/kg/day for five weeks). Also, frequent 
doses of furosemide were necessary for 
pulmonary edema (cumulative dose from 
age 1 to 8 weeks was 227 mg). 

At age 8 weeks, x-ray films of the abdo- 
men showed bilateral renal calculi (Fig 1). 
Urine and serum analyses revealed hyper- 
calciuria (Table 1). Follow-up x-ray films 
showed the calculi (Fig 1) partially resolved 
during the next six weeks. At age 15 
weeks, a small calcification was still pres- 
ent within the left kidney, but findings on 
IV pyelogram and voiding cystourethro- 
gram and the serum creatinine leval were 
normal. No calculus was recovered, so 
chemical analysis was not possible. # 


METHODS 


We measured the urine calcium level, 
expressed as milligrams of calcium per 
milligram of creatinine, in 36 neonates 
from Henrietta Egleston and Grady Me- 
morial Hospitals, Atlanta. The patients 
were divided into five groups as shown in 
Table 2. The patients in groups 1 and 2 
received gluconate calcium IV or via an 
umbilical arterial catheter (dose during a 
period of one hour). Group 3 consisted of 
growing premature infants, while group 4 
consisted of healthy newborns. The infants 
in group 5 received oral or IV furosemide 
therapy, but not gluconate calcium. 

Urine was collected as single-voided 
samples by bag, because obtaining 24-hour 
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. 


collections was difficult. The study was 
done with approval of Emory University’s 
Clinical Trials Committee, and informed 
consent was obtained from the parents of 
each subject. All samples were analyzed at 
Henrietta Egleston Hospital or Emory 
Clinical Research Facility Laboratory by 
the following methods: calcium was meas- 
ured using a fluorometric method previous- 
ly described’; creatinine was measured by 
the alkaline picrate reaction*’; and cystine 
was measured by an amino acid analyzer 
according to the method of Stein and 
Moore.’ 


RESULTS 


No appreciable diurnal variation of 
calcium excretion was observed in five 
group 4 patients and one group 3 
patient studied from 24 to 48 hours. 
This supported the validity of con- 
ducting the study on single-voided 
specimens. 

The normal range of urinary cal- 
cium excretion (expressed as milli- 
grams of calcium per milligram of 
creatinine) was defined as the 2.5 to 
97.5 percentiles of the 34 samples col- 
lected from the group 4 patients. This 
range, the 95% tolerance interval, was 
0 to 0.15. As depicted in Fig 2, the 
urinary calcium-creatinine ratio was 
above the normal range in 76% of 
group 1, 68% of group 2, and 26% of 
group 3 urine samples. 

Urine samples from four group 1 
subjects were obtained before gluco- 
nate calcium therapy was started. The 
calcium-creatinine ratio of three sub- 
jects was within the normal range; the 
ratio for the fourth was only 0.18. 
However, as depicted in Fig 2 and 3, 
92% of the sick infants (12 of 13 in 
groups 1 and 2 combined) were hyper- 
calciuric at some time during the 
study. The one infant in group 1 who 
was not hypercalciuric was studied 
only prior to receiving gluconate cal- 
cium. Thus, the hypercalciuria of 
group 1 infants apparently developed 
only after treatment with gluconate 
calcium had begun. 

Urine was then obtained before and 
after (subsequently referred to as 
“paired urine samples”) IV or oral 
furosemide therapy or IV gluconate 
calcium therapy. After the patients 
received furosemide, the urinary cal- 
cium-creatinine ratio rose in all five 
paired samples obtained from the 


Am J Dis Child—Vol 135, June 1981 


three group 5 patients. The median 
rise was 61%. After receivigg g uco- 
nate calcium, the calcium-creatinine 
ratio rose sharply in 66% of the paired 
urine samples. The median change 
was +41%. However, before patient 6 
(Fig 3) was studied, the infants had 
already received their total daily dose 
of gluconate calcium, which had been 
divided in two daily doses. With this 
twice-daily regimen, 74% of the paired 
urine samples showed a rise in calcium 
excretion. Patient 6 received his total 
daily dosage in four portions. 

In two infants, serum was obtained 
during an IV gluconate calcium infu- 
sion. The serum calcium level was 
elevated in both samples (12.3 and 15.5 
mg/dL). 

The urine calcium-creatinine ratio 
observed over time in six group 1 
patients is depicted in Fig 3. Patients 
1, 3, 4, 5, and 6 experienced clinical 
improvement during the study period. 
Patient 2 died one day after the study 
period. In patients 1 to 3, urine cal- 
cium levels were measured only dur- 
ing gluconate calcium therapy, while 
in patients 4 to 6, urine calcium levels 
were measured after, as well as dur- 
ing, this treatment. Three features 
are noteworthy: (1) in patients 1, 2, 





Weight, kg 
Length, cm 
Surface area, sq m 
Urine values 


Table 1.—Urine and Serum Chemistry Values for Our Patient 


Normal Infants* 


and 6, urine samples obtained prior to 
the start of gluconate calcium therapy 
had values that were normal or close 
to normal; (2) in all patients, the 
hypercalciuria fluctuated in intensity 
but tended to become more notable 
during gluconate calcium administra- 
tion; and (3) patient 6 (Fig 3) was the 
last infant to be studied in this proj- 
ect, and in light of the evidence link- 
ing gluconate calcium to hypercalciu- 
ria in groups 1 and 2, as discussed 
previously, the daily dosage was given 
in four rather than two divided doses. 
A rise in urine calcium-creatinine 
ratio was observed in only two of five 
paired urine samples. However, as in 
patients 1 to 5, his hypercalciuria 
became progressively worse during 
the calcium therapy and, as in 
patients 4 and 5, it promptly improved 
after the infusions were stopped. 


COMMENT 


The patient described herein closely 
resembles those described by Hufna- 
gle et al,’ for their patients had bron- 
chopulmonary dysplasia, required 
long-term furosemide therapy, and 
were hypercalciuric. In the infants 
who died, the calculi contained cal- 
cium, oxalate, and phosphate. In two 
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Calcium, mg/kg/24 hr <67 16 23 
Magnesium, mg/kg/24 hr 0-5.1” es 3.6 
Phosphorus, mg/24 hr/1.73 sq m 16-1,330"-*' 1,153 778 
Oxalate, mg/24 hr/1.73 sq m 30-47” 45 12 
Cystine-creatinine, mg 0-0.31 Ai 0.3 
pH 4.9-7.7” ie 5.0 75. 
Calcium-creatinine, mg 0-0.15 1:55 2.0 0.63 
Serum values 
Sodium, mEq/L 136-143 132 131 138 
Potassium, mEq/L 3.8-5.5 5.5 4.4 5.7 
Chloride, mEq/L 98-106 86 94 102 
Bicarbonate, mEq/L 18-27 37 34 24 
Calcium, mg/dL 8.0-11.0 8.8 9.2 9.7 
Phosphorus, mg/dL 4.2-9.0 6.3 Re eck 
Creatinine, mg/dL 0.5-1.2 0.2 pea 0.4 
BUN, mg/dL 6-18 2.6 he 1 5 
Arterial blood pH 7.35-7.45 7.30 





*Some normal values for infant urine were obtained from reports in the literature. Serum normal 
values are those of the Henrietta Egleston Hospital Laboratory, Atlanta. 
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infants, the calculi resolved after thia- 
zide diuretic therapy had been substi- 
tuted for furosemide therapy. Hufna- 
gle et al’ proposed this sequence in 
their patients: furosemide to hyper- 
ealciuria to nephrolithiasis. Their re- 


port did not specify whether gluco- 
nate calcjum had been administered 
IV. 

Since a renal stone was not avail- 
able for analysis in our case, one ean 
only speculate that it would have con- 


tained calcium, and that if one had 
formed, it would have been because of 
the hypercalciuria documented at ages 
8 and 9% weeks. Cystine, which is also 
radiopaque, is a possible alternative to 


calcium as a cause of the nephrolithia- 






Fig 1.—Roentgenograms of patient. Left, At age 8 weeks, bilateral renal calculi are 
present (arrows). Right, At age 15 weeks, calculi have resolved with exception of small 
calcification on left side (arrow). 


Table 2.—Data From Patient Groups 
oe 


Group 1: Group 2: 
Sick Premature Sick Newborns Group 3: Group 4: Group 5: 
Infants With Without Growing Healthy infants Receiving 
Lung Disease Lung Disease Premature Infants Newborns Furosemide* 


No. of subjects 9 4 5 15 3 
No. of urine samples 75 22 19 34 10 
Gestational age range, wk 28-36 32-38 30-33 36-38 26-36 


Age range when studied, 
days 


Diagnoses Hyaline Various} 
membrane 
disease 
Mean calcium intake, 44 30 
mg/kg/day 
Route of calcium 
administration 


Dose and route of furose- 
mide administration 


Low birth weight Healthy 


newborns 


Varioust 


Not monitored 


Intravenous Intravenous Oral 


1-2 mg/kg intravenously 
or orally 





*Furosemide was given on only one occasion, as shown in Fig 3. 
tMeconium peritonitis, transposition of the great arteries, jejunal stenosis and atrial septal defect, and gastroschisis. 
{Bronchopulmonary dysplasia, patent ductus arteriosus with atria! septal defect, and bronchopulmonary dysplasia. 
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sis in our patient. However, the cys- 
tine excretion was only 7.5 mg/24 hr, 
and the cystine-creatinine ratio was 
0.3, which does not appear to be exces- 
sive based on our analysis of urine 
from four term infants (Table 1). 

Our patient received both furose- 
mide and gluconate calcium for a pro- 
longed period. Since we could not 
identify the individual contribution of 
these two medications to the urinary 
calcium excretion, we chose to exam- 
ine the effects separately in the 
infants selected for the study. 

We used single-voided bag speci- 
mens for the reasons cited previously. 
A diurnal variation of calcium excre- 
tion in adults and children has been 
described by a number of investiga- 
tors.”™® However, the fluctuation of the 
urinary calcium level is slight and 
related mostly to meals. In addition, 
Nordin’® demonstrated that the diur- 
nal variation of the urinary calcium- 
creatinine ratio in adults receiving a 
normal diet is not large, and that the 
urine calcium-creatinine ratio of sin- 
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gle-voided specimens correlates well 
with total urinary calcium eļ%cretion. 
In any case, there was no appreciable 
diurnal variation in the six healthy 
neonates we studied, so we belived 
that we could establish our normal 
range of calcium excretion with sin- 
gle-voided specimens. Moreover, by 
measuring calcium excretion in this 
way in the sick infants, the role of 
gluconate calcium administration as a 
significant cause of the calcuria 
became evident. The normal range of 
the urine calcium-creatinine ratio 
established from the group 4 patients 
was 0 to 0.15. This is somewhat lower 
than the value of 04+ 0.06 
(mean + SD) established by Ghazali 
and Barratt’ in children aged 1 to 15 
years. In the growing premature 
infants (group 3), the urine caleium- 
creatinine ratio was higher than 0.15 
in 26% of the samples. This may 
reflect a decreased ability of the pre- 
mature infant’s kidney to retain cal- 
cium. Alternatively, the higher uri- 
nary calcium level in some of the 


group 3 samples may have been a 
result of the slightly higher calcium 
intake (Table 2). 

Furosemide was then briefly evalu- 
ated, and therapy with this drug did 
augment calcium excretion in the 
group 5 infants. This is consistent 
with the well-known calciuric effect of 
this diuretic. The effect of gluconate 
calcium administration on urinary cal- 
cium excretion was then studied in 
more detail. 

To minimize the risk of skin necro- 
sis from gluconate calcium extravasa- 
tion,” we administered the medica- 
tion for one hour every 12 hours via a 
carefully monitored peripheral IV 
line. An umbilical arterial catheter 
was used when available. The dose of 
gluconate calcium initially used in the 
treatment of each sick newborn, 200 
mg/kg/day (18 mg of elemental cal- 
cium per kilogram per day), is often 
inadequate to prevent hypocalcemia. 
This was the case in seven of the 
group 1 patients and two of the group 
2 patients for whom higher doses were 


Fig 2.—Multiple urine calcium-sreatinine values for nine 
patients in group 1, four patients in group 2, and five patients 
in group 3. Within each group, sach patient is depicted by 
different symbol (eg, closed circle, open circle, etc). Each 
column represents one patient. One to 22 determinations of 
calcium-creatinine ratio were made in each subject. Tolerance 
interval (95%) for healthy newborns is depicted by shaded 


area. 


Sick Newborns 
without 

| Lung Disease 

Group Il 


Growing 
Prematures 
Group Ill 


Healthy Term 
Newborns 
Group IV 
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used. The intake of elemental calcium 
in the sick infants is important in the 
following ways. First, total daily dose 
is important. The mean IV dose (44 
mg/kg/day in group 1; 30 mg/kg/day 
in group 2) was higher than that 
received orally by the healthy new- 
borns (63 mg/kg/day), in that new- 
borns only absorb about 38% of the 
calcium they ingest.’® Second, fre- 
quency of administration must be con- 
sidered. The twice daily, or even four 
times daily, IV administration of glu- 
conate calcium does not simulate the 
every-four-hour feeding schedule of 
the healthy newborn. Similarly, it is 
doubtful that hypercalcemia occurs 





during routine formula feedings. This 
suggests*that the hypercalciuria re- 
sulted in part from an increased fil- 
tered load. Third, form of adminis- 
tered calcium is important. A number 
of investigators have documented a 
greater degree of calciuria when cal- 
cium is administered IV as the gluco- 
nate as opposed to the chloride salt.'*:!° 
Since as much as 72% of the gluconate 
administered as gluconate calcium 
appears in the urine,’ investiga- 
tors™: have proposed that the differ- 
ence in clearance is related to a 
diminished tubular reabsorption of 
the calcium cation when it is com- 
plexed with the gluconate anion. 





Given that explanation for the dif- 
ference in clearance, it was not unex- 
pected that the calcium excretion rose 
in 74% of the paired urine samples 
obtained in the patients on a twice- 
daily gluconate calcium regimen. 
Three additional observations support 
our hypothesis that the gluconate cal- 
cium contributed to the hypercalciu- 
ria: (1) all four samples obtained prior 
to starting gluconate calcium therapy 
showed calcium-creatinine ratios ei- 
ther in the normal range or only 
slightly elevated; (2) the degree of 
calciuria generally worsened over 
time despite improvement of the lung 
disease in five of the six patients 
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Fig 3.—Six group 1 subjects are depicted. Each solid arrow represents dose of gluconate calcium. 
Open arrow (patient 6) represents dose of furosemide. See text for detailed explanation. 
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included in Fig 3, indicating a cumula- 
tive as well as an immediate influence 
of gluconate calcium therapy; and (3) 
the calcium-creatinine ratio rapidly 
declined in three patients in group 1 
after gluconate calcium therapy was 
discontinued (Fig 3). 

In addition to the gluconate calcium 
and furosemide, other factors can con- 
tribute to hypercalciuria in this clini- 
eal setting. First, acidosis results in 
ealciuria, and this occurs in these 
patients intermittently.’ Second, hy- 
percalciuria can also be seen in severe 
hypochloremia. Holliday et al'*’ dem- 
onstrated in rats that metabolic alka- 
losis and/or hypochloremia cause re- 
nal calcinosis. Levine et al” showed 
that rats that are fed a chloride- 
deficient diet experience nephrocalci- 
nosis. In these animals, calcium depo- 
sition was accentuated by furosemide 
administration and reversed by chlo- 
ride repletion. The rats were usually 
hypercalciuric. Consistent with this 
mechanism, our patient’s calcium ex- 
cretion decreased after his hypochlo- 
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remia was corrected (Table 1). Finally, 
the sick premature infant may have a 
relative parathyroid hormone defi- 
ciency in the first few days of life,” 
and may also be a hypersecretor of 
thyrocalcitonin because of anoxia.” 
However, this condition is not neces- 
sarily present in the chronically ill 
premature infant, such as our patient. 
The current debate that surrounds 
this topic is beyond the scope of this 
study, but parathyroid hormone and 
thyrocaleitonin physiologic features 
could have had a bearing on the hyper- 
calciuria observed in the group 1 and 2 
patients, and should be considered in 
future investigations. The hypercal- 
cemia observed in two of our infant 
subjects is a cause for concera in 
that acute hypercalcemia can cause 
renal damage or cardiac arrhyth- 
mias.**-*° 

We have found that the majority of 
newborns in our intensive care unit 
are hypercalciuric. This excessive ex- 
cretion of calcium places them at risk 
for the development of nephrolithia- 
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sis, as shown by our patient and those 
of Hufnagle et al.’ It appears that 
furosemide and gluconate calcium 
infusions, as currently given, can lead 
to hypercalciuria in the sick newborn. 
Therefore, repeated use of these 
agents demands careful monitoring 
and, if indicated, the substitution of 
alternate modalities—therapy with 
thiazide diuretics in place of furose- 
mide” and a revised schedule of 
gluconate calcium administration. 
Acidosis and hypochloremia may also 
contribute to the hypercalciuria. 
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in Neonates With Respiratory Distress 


Hallam H. Ivey, MD; John Kattwinkel, MD; Bennett A. Alford, MD 


e We reviewed our cases of persistent 
extrapulmonary air following chest tube 
placement and decided to test the hypoth- 
esis that this entity may represent collec- 
tions of air beneath the visceral pleura. 
We describe ten patients who had this 
entity despite one or more chest tubes per 
pleural cavity, and describe the creation 
of subvisceral pleural blebs in preterm 
lambs with respiratory distress requiring 
mechanical ventilation. We conclude that 
(1) subvisceral pleural air may occur in 
infants with respiratory distress and, thus, 
may be inaccessible to chest-tube drain- 
age, and (2) centrifugal dissection of air, 
though poorly appreciated previously, 
may play an important role in the patho- 
genesis of extrapulmonary air. 

(Am J Dis Child 1981;135:544-546) 


A’ leak syndrome is a well-known 
complication in the neonate with 
respiratory distress who requires ven- 
tilatory assistance.’ One of the com- 
ponents of the air leak syndrome, 
pneumothorax, may be acutely life 
threatening and is usually treated by 
the placement of one or more chest 
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tubes.’ Because the space between the 
visceral and parietal pleura is normal- 
ly a continuous space,‘ theoretically, a 
single anteriorly placed chest tube 
should be adequate to relieve the 
majority of pneumothoraces. Howev- 
er, ON numerous occasions we have 
cared for infants who required more 
than one chest tube (at times more 
than two chest tubes) per pleural cavi- 
ty in an attempt to reduce persistent 
extrapulmonary air. We decided to 
review our cases of persistent air and 
to test the hypothesis that such persis- 
tent collections of air may in some 
cases be loculate beneath the visceral 
pleura. 


MATERIALS AND METHODS 
Patient Review 


Chest roentgenograms of all infants 
with respiratory distress who were admit- 
ted to the University of Virginia Newborn 
Intensive Care Unit, Charlottesville, dur- 
ing an 18-month period were reviewed. 
Thirty-eight of the 168 infants had chest 
tubes present; ten had two or more chest 
tubes in one or both pleural cavities. All but 
one of these infants required ventilatory 
assistance at the time the chest tubes were 
placed. Roentgenograms from these ten 
patients were reviewed in detail. 


Animal Studies 


As part of another, unrelated study, ten 
preterm lambs of 132 days’ gestational age 


were delivered by cesarean section, suction 
was immediately applied, and they were 
intubated and placed on a time-cycled, 
pressure-limited ventilator at peak airway 
pressures of 25 em H,O and positive end- 
expiratory pressures of 5 em H,O. The 
lambs were in an inspired oxygen concen- 
tration of 0.8. The duration of ventilation 
varied with the degree of illness; frequent- 
ly, those lambs with severe respiratory 
distress syndrome died within one to two 
hours. Thoracotomies were performed on 
the lambs at the time of the postmortem 
examination. The lungs were inflated 
underwater at sustained pressure of 50 cm 
H,O until there was bleb formation or 
other evidence for air leakage. 


RESULTS 
Patient Review 


Review of the roentgenograms of 
the ten infants who had two or more 
chest tubes placed in at least one 
pleural cavity demonstrated loculated 
or subpleural blebs to be present in all 
cases prior to placement of the second 
chest tube. In all cases, chest tubes 
had been repositioned or replaced, and 
in no case was there a constant under- 
water seal leak or equipment malfunc- 
tion. Two groups were identified. 
Group 1 was composed of six infants 
in whom two or more chest tubes per 
pleural cavity did not relieve the 
extrapulmonary air (Fig 1). Group 2 
consisted of four infants in whom 
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Fig 1.—Top, Anteroposterior and bottom 
left, lateral chest roentgenograms demon- 
strating ‘“‘loculate pneumothorax” or sub- 
visceral pleural bled (arrows) before — 
placement of second chest tube in left 
pleural space. Lateral view, bottom right, 
demonstrating persistence of extrapul- 
monary air (arrows) despite placement of 
second chest tube in left pleural space. 


insertion of a second chest tube did 
relieve the extrapulmonary air. 

Needle aspiration of the residual 
extrapulmonary air was performed in 
two infants. Twenty-two milliliters of 
air was removed from the chest of an 
infant in group 1, with clinical 
improvement noted. An infant in 
group 2 had 25 to 30 mL of air aspi- 
rated from the right side of the chest, 
and again clinical improvement was 
noted. However, immediately a second 
chest tube was placed prophylactical- 
ly; therefore, we do not know whether 
needle aspiration alone would have 
been sufficient to produce the im- 
provement. 


Animal Studies 


In two of the ten lambs, blebs were 
noted at the time of thoracotomy. 
These ranged in size from 3 to 7 cm, 
were between the visceral pleura and 
the lung, and had persisted in one case 
despite the presence of a chest tube. 
In six cases, the first visible sign of air 
leakage was during postmortem infla- 
tion when blebs appeared between the 
visceral pleura and the lung after a 
sustained inflation time of 1 to 30 s 
(Fig 2). In the majority of the lambs, 
repeat inflations led to an increase in 
bleb size but no rupture of the blebs. 
In two lambs, bleb formation occurred 
concomitantly with other air leaks as 
demonstrated by bubbling underwa- 
ter. 


COMMENT 


Though pneumothorax is perhaps 
the most commonly encountered com- 
ponent of air leak syndrome, other 
components are being recognized with 
increasing frequency. These include 


Fig 2.—Left, Subvisceral pleural bleb (ar- 
rows) has formed during constant inflation 
of lamb lung to pressures of 50 cm H,O. 
Right, Subvisceral pleural bleb (arrows) 
and direct leakage into pleural space 
(bubbling) are noted in this specimen. 
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` pneumomediastinum, pneumoperito- 


neum, pneumopericardium, gas embo- 
lism, and pulmonary interstitial em- 
physema.*™'® Recently, there have 
been several reports, primarily in the 
radiologic literature, that have de- 
scribed two forms of pulmonary inter- 
stitial emphysema: (1) intrapulmo- 
nary pneumatosis, which occurs when 


air is trapped in the interstitium of 


the lung and along the vascular 
sheaths of pulmonary vessels, and (2) 
intrapleural pneumatosis, which oc- 
curs when air accumulates beneath 
the visceral pleura.*'"* This latter 
form of pulmonary interstitial emphy- 
sema, also seen in our lamb studies, 
may account for the persistence of air 
in infants with respiratory distress 
requiring therapy with chest tubes. 
The pathogenesis of pulmonary 
interstitial emphysema was first 
described in detail by Macklin and 
Macklin.'*'° Subsequent work has con- 
firmed and elaborated their find- 
ings.*"-* Presently, interstitial em- 
physema is believed to occur from the 
rupture of alveolar gas into the peri- 
vascular sheaths and the connective 
tissue of the interlobular septa. As 
proposed by Macklin and Macklin, the 
gas may dissect centrally to the 
mediastinum and then into the pleural 
space" or into an extrapleural loca- 
tion between the parietal pleura and 
the diaphragm. Alternatively, as 
proposed by others, the gas may 
extend peripherally along the perivas- 
cular sheaths and interlobular septa to 
the lung surface and manifest itself as 
a subvisceral pleural bleb.'?: In the 
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pediatric literature, the latter route 
has been considered to be uncom- 
mon.!7:!8 ° 

In ten cases noted in this report, 
extrapulmonary air was not relieved 
by the insertion of a single chest tube, 
and in six cases it was not relieved by 
the insertion of two chest tubes. It 
well may be that the persisting air 
was a collection of gas beneath the 
visceral pleura. If this were the case, 
the air would not be relieved by chest 
tube placement, unless the tube rup- 
tured the bleb. 

Other causes for persistence of 
extrapulmonary air after chest tube 
insertion include massive pulmonary 
leaks and malfunction of chest tubes 
and/or air evacuation equipment. 
However, in our eases, there was no 
reason to suspect pulmonary tears, as 
there was no constant leak through 
the underwater seal, and the collec- 


tions of air that persisted remained in 


the same position and rarely changed 
in size. One would expect massive air 
leaks to lead to a constant leak noted 
by underwater seal, to expand in size, 
and perhaps to change location. In 
addition, it is unlikely that chest tube 
or equipment malfunction accounted 
for the persistence of extrapulmonary 
air. In each case, the chest tube was 
repositioned, back-stripped, or re- 
placed; pleural evacuation equipment 
and wall suction were checked fre- 
quently. Lack of strategically placed 
chest tubes may also account for per- 
sistent extrapulmonary air. In all 
cases, we attempted to place or reposi- 
tion the chest tubes near the residual 
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air. Our cases demonstrated persis- 
tent air gollections despite these 
maneuvers. Air dissecting between 
the parietal pleura and the diaphragm 
would have an identical radiologic 
appearance.'® Although there is no 
way to distinguish these two entities 
clinically or radiologically, indications 
for therapeutic intervention would be 
unchanged. 

Our experience with the lamb model 
supports the possibility that subvis- 
ceral pleural blebs may occur during 
the course of ventilatory assistance. 
In two lambs, blebs formed antemor- 
tem during routine mechanical venti- 
lation. On eight oceasions, the blebs 
were created by delivering a high 
pressure (50 cm H,O) to the lungs. It 
was of particular interest that in six 
cases the blebs occurred prior to or 
concomitant with the development of 
a pulmonary leak as evidenced by 
bubbling underwater. 


CONCLUSION 


We suggest that the mechanism of 
air leak in infants with respiratory 
distress frequently may involve a cen- 
trifugal dissection as well as the cen- 
tripetal course previously proposed. If 
extrapulmonary gas epersists in the 
presence of a chest tube, the possibili- 
ty of subvisceral pleural pneumatosis 
should be considered. The tube and 
equipment should be checked carefully 
for malfunction and the chest tube 
repositioned or reinserted. If this does 
not relieve the air, needle aspiration is 
an alternative and perhaps the pre- 
ferred method for its removal. 
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Transcutaneous Bilirubinometry 


The Cephalocaudal Progression of Dermal Icterus 


Thomas Hegyi, MD; I. Mark Hiatt, MD; Ian Gertner, MD; Leonard Indyk, PhD 


= © The transcutaneous bilirubinometer 
(TcB) was used to document the cephalo- 
caudal progression of dermal icterus in 
neonates. The TcB index of a specific 
area was compared with that of the fore- 
head (TcB ratio). Four surface regions 
were identified, placed in the following 
sequence with respect to decreasing TcB 
ratio values: (1) forehead and sternum; (2) 
elbow, upper part of the back, and upper 
part of the abdomen; (3) lower part of the 
back and knee; and (4) palm and sole. To 
examine the relationship of the skin 
region at different serum bilirubin levels, a 
model was created that allowed the corre- 
lation of the TcB index with the specific 
region’s distance from the forehead. Area 
differences in TcB values at lower biliru- 
bin concentrations were less marked than 
åt high levels. While the mechanism of 
this phenomenon has not been eluci- 
dated, the role of biophysical properties of 
the skin remains to be explored. 
(Am J Dis Child 1981;135:547-549) 


t has been more than 100 years since 
the observation by Porak' that 
dermal icterus has a typical progres- 
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sion from a cephalad to caudad direc- 
tion. Since then, several clinical stud- 
ies have confirmed this observation 
and demonstrated a direct relation- 
ship between serum bilirubin levels 
and the extent of the dermal progres- 
sion.2* Attempts at clinical applica- 
tion of this physiologic phenomenon 
through instrumentation led to the 
development of an icterometer that 
matched the infant’s skin coler with 
different shades of transparent yel- 
low strips.’ Outside of the clinical set- 
ting, several investigators using com- 
mercial spectrophotometers have con- 
firmed that the reflectance spectra of 
jaundiced human skin are dependent 
on body location." 

The transcutaneous bilirubinometer 
(TcB) has been determined te be an 
accurate noninvasive monitor of neo- 
natal hyperbilirubinemia.’ The inves- 
tigators were able to demonstrate 
that sets of TcB values obtained at 
multiple body sites all show strong 
correlation. Using these measure- 
ments, we report the documentation 
of the advancement of derma! icter- 
us. 


METHODS 


Ninety-seven sets of TcB measurements 
were obtained on 42 healthy whit= infants 
admitted to the newborn nurseries of Mon- 
mouth Medical Center, Long Breach, NJ, 
whose serum bilirubin concentrations 


ranged from 3 to 20 mg/dL. All values were 
obtained by the same operator at nine body 
sites, including the forehead, sternum, 
elbow, upper part of the back, right upper 
quadrant, lower part of the back, knee, 
palm, and sole. None of the infants suf- 
fered from hemolytic anemia, extraneous 
sources of bilirubin such as ecchymoses or 
cephalohematoma, or conjugated hyperbili- 
rubinemia. No infant had been exposed to 
phototherapy or exchange transfusion 
prior to TcB measurement. All measure- 
ments were obtained during the first four 
days of life. 

The transcutaneous bilirubinometer is a 
spectral photometer that evaluates the col- 
or intensity of the skin by a fiberoptic light 
source. The TcB’s principles of operation as 
well as its accuracy in correlating with 
serum bilirubin levels have been described 
previously.’ Our own experience with the 
TcB resulted in a correlation coefficient 
higher than .90 at all sites tested. 

To demonstrate the cephalocaudal pro- 
gression of dermal icterus, a ratio was 
created between the TcB index at a specific 
body site and the TcB index obtained at the 
forehead. To further examine the interre- 
lationship of these ratios, a mathematical 
model was created whereby a constant 
distance between sites was arbitrarily 
assigned. For example, in comparing the 
TcB index of forehead, sternum, knee, and 
sole, the sternum was assumed to be one 
unit distance from the forehead, the knee 
two units, and the sole three units. This 
unit distance was then correlated with the 
TcB ratio, hoping to evaluate the relation- 
ship of different areas of skin. 
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Table 1.—Ratio of TcB Index at Various 
Body Sites to TcB Index of Forehead* 
























Region Site Ratio; 

1 Forehead 1.00 
Sternum 1.02 + 0.11 
Elbow 0.90 + 0.10 
Upper part of 

back 0.91 + 0.10 
Right upper part 

of abdomen 0.92 + 0.010 
Lower part of 

3 back 0.85 + 0.09 
Knee 0.82 + 0.07 

4 Palm 0.60 + 0.07 
Sole 0.58 + 0.07 






*TcB indicates transcutaneous bilirubinome- 
ter. 

Mean + SD. Significance is as follows: group 
1 vs groups 2, 3, and 4, P < .001; 2 vs 3 and 4, 
P < .001; and group 3 vs group 4, P < .001. 


RESULTS 


The relationship between the exten- 
sion of dermal icterus and body site is 
shown in the Figure and Table 1. A 
decreasing ratio of TcB index was 
noted progressing from forehead to 
sole. Four skin surface regions were 
delineated within which values were 
nearly identical: (1) forehead and ster- 
num; (2) elbow, upper part of the back, 
and right upper part of the abdomen; 
(3) lower part of the back and knee; 
and (4) palm and sole. Statistically 
significant differences among TcB 
ratios were found when values from 
all regions were compared. 

The arbitrarily assigned distance 
from forehead to body site was corre- 
lated with TcB ratio over three sepa- 
rate groups of skin sites, as seen in 
Table 2. Group 1 consisted of fore- 
head, sternum, knee, and sole; group 2, 
forehead, upper part of the back, low- 
er part of the back, knee, and sole; and 
group 3, forehead, sternum, elbow, 
and palm. All correlations yielded the 
expected negative slopes with a coef- 


ficient of correlation that was statisti- 


cally significant. 

Since clinical observations have 
shown that the extent of dermal icter- 
us depends on serum bilirubin concen- 
tration, the measurements were sub- 
divided. There were 52 correlations 
with a serum bilirubin level higher 
than 10 mg/dL and 45 with serum 
bilirubin levels below this value. The 
slopes of groups 1 and 2 were —2.27 
and —2.02, respectively, at the higher 
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STERNUM 


ELBOW UPPER 


RIGHT LOWER KNEE PALM 
BACK UPPER BACK 


QUANDRANT ? 


SOLE 


BODY SITE 


Relationship of body location to transcutaneous bilirubinometer (TcB) index expressed 
as ratio (R) between TcB value of site and TcB value of forehead. 


Table 2.—Correlations Between an Arbitrary Distance From Forehead and TcB Ratio* 


Group Route Slope r P 
1 Forehead, sternum, knee, sole —2.27 —.61 .001 
2 Forehead, upper part of back, —2.00 —.55 .001 
lower part of back, knee, 
sole 
3 Forehead, sternum, elbow, —2.86 —.60 .001 


palm 





*TcB indicates transcutaneous bilirubinometry. 


Kramer’ determined the most distal 
progression of icterus by blanching 
skin manually and noting the color of 
the blanched area. He identified five 
dermal zones of progression, similar 
to the four described in the present 
study: (1) head and neck; (2) trunk to 
umbilicus; (3) groin; (4) knees and 
elbows to ankles and wrists; and (5) 
hands and feet. He also found a direct 
relationship between serum bilirubin 
concentration and the extent of the 
dermal progression. The cephalocau- 
dal distribution only occurred during 


bilirubin levels and —2.18 and —1.74 at 
the lower levels. 


COMMENT 


The results of this investigation 
document a general clinical impres- 
sion that dermal icterus in the new- 
born infant proceeds in the caudal 
direction. This classic phenomenon 
was described in 1878 by Porak,' who 
observed that initially, the breast and 
back became icteric, followed by the 
abdomen, arm, and thigh, and finally 
by total body involvement. Recently, 
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bilirubin level increase, as decreasing 
bilirubin concentration resulted in 
equal fading from all areas. Ebbesen,’ 
using this blanching technique, 
agreed with Kramer’s findings and 
added that the progression in prema- 
ture infants was more rapid than that 
in term infants. 

The TcB has made possible the 
objective documentation of icterus 
progression, which has been previous- 
ly described from data obtained in a 
rather subjective manner. The present 
study has also demonstrated that the 
interrelationship of jaundice at differ- 
ent body sites is dependent on the 
serum bilirubin concentration. Since 
all TcB measurements were obtained 
during periods of increasing bilirubin 
levels, we cannot comment on the 
eventual outcome of TcB values at 
constant high bilirubin levels or on the 
disappearance of dermal icterus at 


l. Porak MC: Considerations sur l’ictere des 
nouveau-nes et sur le moment ou il faut pratique 
la ligature du cordon ombilical. Rev Mins Med 
Chis 1878;2:342-345. 

2. Rolleston H, McNee JH: Diseases of the 
Liver, Gall Bladder and Bile Ducts, ed 3. London, 
Macmillan & Co Ltd, 1929, p 606. 

3. Kramer LI: Advancement of dermal icterus 
in the jaundiced newborn. Am J Dis Child 
1969;118:454-458. 


decreasing concentrations of serum 
bilirubin. I 

While the phenomenon of progres- 
sion has been amply documented, 
there is little information available to 
explain its occurrence. Kramer” sug- 
gested that skin vascularity and expo- 
sure to light may play an important 
role and noted the similar progression 
of viral exanthems. An alternate 
hypothesis may be proposed from 
Dietel’s studies on morphologic devel- 
opment of the skin.* The amount of 
surface lipid on the epidermis varies 
at different body sites, with maximal 
concentration occurring on the fore- 
head and nose. During the necnatal 
period, the body regions fall into a 
sequence with respect to decreasing 
amount of surface fat that seems 
identical to the progression of iczerus: 
(1) forehead and chin; (2) back, neck, 
sternum, and shoulders; (3) trunk 
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below umbilicus; (4) extremities; and 
(5) palms and soles. These differences 
are caused by the varying distribution 
and size of the sebaceous glands in the 
different areas. Since transepidermal 
exudation contains various metabolic 
products, including bilirubin, a possi- 
ble explanation for the cephalocaudal 
progression of icterus may involve dif- 
ferent concentrations of bilirubin 
present in the surface lipid layer at 
the various body sites. That this pro- 
gression is more rapid in premature 
infants, as suggested by Ebbesen,’ 
may be a sole function of increasing 
skin permeability. This hypothesis 
stems from the indirect association of 
similar biological phenomena and re- 
quires further investigation. 


Edward Pequignot provided statistical analy- 
sis and Nancy Gallo provided secretarial sup- 


port. 


7. Yamanouchi I, Yamauchi Y, Igarashi I: 
Transcutaneous bilirubinometry: Preliminary 
studies of noninvasive transcutaneous bilirubin 
meter in the Okayama National Hospital. Pediat- 
rics 1980;65:195-202. 

8. Dietel K: Morphological and functional 
development of the skin, in Stave U (ed): Perina- 
tal Physiology. New York, Plenum Medical Book 
Co, 1978, pp 761-773. 





Gertrude Käsebier 


Transcutaneous Bilirubinometry—Hegyi etal 549 


“2 f 
Lh 


— n € 
Am SN P y 


FI 


» 
EE E EE 


ieri 


= ee ee 


Kra Jhi 


. oe ’ 
er E ee eee ee 


Pe ee ee, ee ere T ee eee eee eee ae O ee Pe 


It 


NN eee 


4 


> # a A ia af 
io ere 


àin 


Sr > 


J; FES, er ?* è 


ASS 


Pectus Excavatum From 


Leland Fan, MD, Shirley Murphy, MD 


® Two patients with enlarged adenoids 
and tonsils had cardiopulmonary distress 
and pectus excavatum. In both patients, 
the cardiorespiratory difficulty and the 
pectus deformity were relieved by remov- 
ing the obstructive adenoids and tonsils. 
This observation supports the hypothesis 
that upper airway obstruction can cause a 
chest wall deformity. In a patient with 
cardiorespiratory distress and pectus ex- 
cavatum, upper airway obstruction should 
be considered. 

(Am J Dis Child 1981;135:550-552) 


hronic upper airway obstruction 

from enlarged adenoids and ton- 

sils has been clearly demonstrated to 

cause reversible pulmonary hyperten- 

sion and cor pulmonale.'-** Despite its 

adequate documentation, this diagno- 
sis is still frequently missed. 

Pectus excavatum is a depression 
deformity of the lower part of the 
sternum. Although familial cases have 
been described, the majority of cases 
occur sporadically. Whether pectus 
excavatum can cause cardiopulmonary 
compromise remains controversial.?>-** 
We describe two patients with cardio- 
pulmonary distress and pectus exca- 
vatum relieved by removal of obstruc- 
tive adenoids and tonsils. 


REPORT OF CASES 


Case 1.—An 18-month-old male infant 
was admitted to University of New Mexico 
Hospital, Albuquerque, for respiratory dis- 
tress, heart failure, and seizures. His neo- 
natal course was complicated by perinatal 
asphyxia and seizures. At 2 months of age, 


chronic upper respiratory congestion devel- 


oped, and he was subsequently noted to 
have labored, snoring-type breathing while 
asleep. From 6 months of age, a progres- 
sive pectus excavatum deformity was not- 
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ed. At 1 year of age, cardiomegaly devel- 
oped; one physician believed that this was 
due to his increasing pectus deformity. He 
required multiple hospitalizations for re- 
current cardiorespiratory distress, sei- 
zures, and psychomotor retardation. Dur- 
ing these evaluations, upper airway 
obstruction was not considered to be the 
cause of his difficulty. A review of systems 
revealed that the patient tired easily and 
had tachypnea with bottle feedings. There 
was no family history of chest wall deform- 
ities. 

A physical examination revealed a 
lethargic, drowsy, 18-month-old boy with 
stridorous inspiratory noises. The tonsils 
were markedly enlarged, and a severe pec- 
tus excavatum was noted. The chest wall 
depression was accentuated by inspiration 
but persisted at end-expiration. Bilateral 
shotty anterior cervical nodes were noted. 
There was no cardiac murmur or gallop, 
but the liver was felt 7 cm below the right 
costal margin. Generalized hypotonia was 
present. There was no evidence of rickets. 

Arterial blood samples obtained while 
this patient was receiving 40% oxygen 
showed the following values: Po., 71 mm 
Hg; Pco., 45 mm Hg; pH, 7.89; and base 
excess, + 1.4 mEq/L. The ECG was consis- 
tent with right atrial and right ventricular 
hypertrophy. A chest roentgenogram 
showed cardiomegaly, pulmonary edema, 
and pectus excavatum (Fig 1 and 2). 

A diagnosis of chronic upper airway 
obstruction from enlarged adenoids and 
tonsils with resultant cor pulmonale was 
made, and the patient underwent tonsillec- 
tomy and adenoidectomy. At surgery, the 
adenoids were found to be very enlarged, 
obstructing the posterior nasopharynx. 
The patient’s postoperative course was 
marked by dramatic improvements in his 
cardiorespiratory and neurological status. 

One month after surgery, the patient’s 
ECG had returned to normal, and a chest 
roentogenogram showed reduction in heart 
size and in pulmonary edema. By this time 
his pectus deformity had also markedly 
improved, and he only had a mild persist- 
ent defect (Fig 3 and 4). 

Case 2.—A 19-month-old male infant was 
referred to University of New Mexico Hos- 


Chronic Upper Airway Obstruction 


pital for evaluation of recurrent otitis 
media, recurrent pneumonia, and slow 
development. He was delivered by cesar- 
ean section, weighed 4,728 g at delivery, 
and had an uncomplicated neonatal course. 
From 4 months of age he had “constant 
colds” and multiple episodes of pneumonia, 
two of which were associated with septi- 
cemia. His psychomotor development was 
delayed, and he was noted to be constantly 
sluggish and listless, with a lack of alert- 
ness and responsiveness. He also had dysp- 
nea on exertion. 

An evaluation of immunity, including 
immunoglobulins and skin tests for de- 
layed hypersensitivity, gave normal re- 
sults. His family history was significant in 
that a sibling died of sudden infant death 
syndrome. There was no family history of 
chest wall deformities. A review of systems 
revealed that the patient snored loudly 
during sleep. 

A physical examination*revealed adenoi- 
dal facies and a protuberant tongue. 
Hypertrophied tonsillar tissue and bilater- 
al serous otitis media were present. There 
was a moderate pectus excavatum. There 
was no evidence of rickets. The remainder 
of the physieal examination was unremark- 
able. 

A chest roentgenogram showed border- 
line cardiomegaly. An _ echocardiégram 
showed a right ventricular-systolic time 
interval (RV-STI) of 0.33, which increased® 
to 0.41 during sleep (normal, < 0.30), that 
was consistent with pulmonary hyperten- 
sion. Transcutaneous Po. in room air was 
70 mm Hg with the patient awake and 
decreased to 50 mm Hg with the patient 
asleep. The decrease in Po, was associated 
with noisy, obstructed breathing. 

A diagnosis of chronic upper airway 
obstruction from enlarged tonsils and ade- 
noids was made, and the patient under- 
went tonsillectomy and adenoidectomy. At 
surgery, the adenoids were found to be 
hypertrophied and obstructive. A three- 
month follow-up revealed notable develop- 
mental progress, with the patient also 
showing more alertness and responsive- 
ness. He had no further respiratory diffi- 
culties. His echocardiogram while awake 
continued to show a RV-STI of 0.33, but his 
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Fig 1.—Anteroposterior roentgenogram of 18-month-old patient (case 1) before surgery 


shows cardiomegaly and pulmonary edema. 





Fig 3.—Posteroanterior view of same patient (Fig 1) after surgery. 


pectus deformity had substantially im- 
proved. 


COMMENT 


The entity of reversible pulmonary 
hypertension from obstructive ade- 
noids and tonsils in children has been 
well documented.'** These patients 
also often have chronic respiratory 
infections, exercise intolerance, and 
periods of distress from upper airway 
occlusion. 

In reviewing the 72 previously 
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reported cases of this syndrome,’ we 
found seven in which pectus excava- 
tum was mentioned.* -1-20 This 10% 
occurrence probably underestimates 
the actual rate since no mention or 
decription of the chest wall was given 
in the majority of reported cases. Only 
Olsen et al” discussed the association 
between pectus excavatum and upper 
airway obstruction. In their patient, 
removing the obstructive adenoids 
and tonsils corrected the pectus 





Fig 2.—Lateral view of same patient (Fig 1) 
before surgery shows pectus deformity 
(arrow). 


Fig 4.—Lateral view of same patient (Fig 1) 
after surgery shows resolution of pectus 
deformity. 


defect. Cox et al? dismissed pectus 
excavatum as a cause of cardiorespira- 
tory distress in their patient, but they 
did not discuss the relationship be- 
tween the chest wall deformity and 
the upper airway obstruction. 

In a report on 51 patients with 
infantile larynx, a benign congenital 
malformation of the larynx, Phelan et 
al described five patients (10%) who 
had depression deformities of the 
anterior chest wall. The deformities 
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disappeared by 18 months of age in all 
five patients when the resting stridor 
had resolved. 

The occurrence of pectus excavatum 
in association with upper airway 
obstruction is higher than the occur- 


- rence in the general population. War- 


kany“ estimated a general occurrence 
of 0.13 to 0.43 per 1,000 based on the 
work of others, while Clark and Gren- 
ville-Mathers® reported an incidence 
of 7.9 per 1,000 based on their own 
series. 

Both of our patients were judged to 
have true pectus deformities with 
fixed depression of the lower sternum 
in both inspiration and expiration. 
The deformity reversed in both 
patients when the obstructive ade- 
noids and tonsils were removed. This 
observation supports the hypothesis 
that upper airway obstruction can 
cause pectus excavatum. 

Patients with upper airway obstruc- 
tion show large negative swings in 
intrapleural pressure." Infants 
have very compliant chest walls that 
tend to collapse inward when 
resistance to breathing is encoun- 
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tered.“ We postulate that a patient 
with chronic upper airway obstruction 
is more likely to have a pectus deform- 
ity develop if the obstruction is severe 
and present in early infancy. This was 
the case in both of our patients as well 
as in the previously described pa- 
tients. 

Whether pectus excavatum can 
cause cardiorespiratory distress re- 
mains controversial. Ravitch and 
Warkany* support this relationship, 
while Williams and Phelan” and Pol- 
gar and Koop** do not. 

The importance of looking for upper 
airway obstruction in patients with 
pectus deformities and cardiorespira- 
tory difficulty was demonstrated in 
case 1. One physician attributed this 
patient’s heart failure to his severe 
pectus deformity. Had that opinion 
prevailed, inappropriate surgical re- 
pair of the chest wall deformity might 
have been done. 

There is precedence for this in the 
literature. Jaffee" described a patient 
who was hospitalized multiple times 
for recurrent respiratory distress and 
seizures. On the ninth hospital admis- 
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sion, a pectus deformity was repaired 
and there was a slow convalescence 
requiring several weeks of hospitali- 
zation. On the tenth hospital admis- 
sion, the correct diagnosis of enlarged 
adenoids was made, and adenotonsil- 
lectomy completely reversed this pa- 
tient’s symptoms. 

Despite its adequate documentation 
in the literature, the diagnosis of 
chronic upper airway obstruction is 
still missed. Both of our patients were 
seen by pediatricians and otolaryngol- 
ogists before the correct diagnosis 
was made. In many of the previously 
reported cases, the diagnosis of upper 
airway obstruction was established 
only after multiple hospitalizations 
and evaluations. We stress the impor- 
tance of looking for upper airway 
obstruction in patients with cardiore- 
spiratory difficulty and pectus exca- 
vatum. 
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Review of Coccidioidomycosis 


in Immunocompromised Children 


Noni MacDonald, MD; Mark C. Steinhoff, MD; Keith R. Powell, MD 


è Only 13 cases of coccidioidomycosis 
in immunocompromised children have 
been previously reported. Of the reported 
cases, seven children had extrapulmona- 
ry involvement and all died, while the six 
children with disease limited to the lungs 
survived the infection. A leukemic child 
who was treated for disseminated coccid- 
ioidomycosis and survived is described. 
Reviews of immunocompromised adult 
patients with coccidioidomycosis suggest 
factors that might be related to dissemina- 
tion. Similar factors for immunocompro- 
mised children could not be defined, thus 
suggesting the need for more information 
regarding coccidioidomycosis. 

(Am J Dis Child 1981;135:553-556) 


hile severe fungal infections due 

to Candida, Aspergillus, or 
Cryptococcus are not uncommon in 
immunocompromised children,'? Coc- 
cidioides immitis infections in such 
children have been reported infre- 
quently.** The literature regarding 
coccidioidomycosis in immunocom- 
promised adults suggests factors that 
predispose toward disseminated dis- 
ease. We describe a leukemic boy with 
disseminated coccidioidomycosis who 
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survived, and we review the literature 
in an effort to discern predisposing 
factors for dissemination in children. 


REPORT OF A CASE 


A 5%-year-old boy with acute lympho- 
blastic leukemia (ALL) in remission expe- 
rienced mild anorexia and occasiona. night 
sweats for about six months befcre his 
mother noticed a lump in his right supra- 
clavicular region. His chest roentgenegram 
showed a right upper-lobe infiltrate “Fig 1) 
that had not been present the previous 
year. Coccidioides immitis spherules were 
seen in the lymph node biopsy specimen. 
Maintenance antileukemic therapy, which 
included monthly doses of vincristine sul- 
fate (1.5 mg/sq m intravenously) and pred- 
nisone (40 mg/sq m/day for five days), 
weekly oral doses of methotrexate (20 mg/ 
sq m per dose), and daily doses of mercap- 
topurine (75 mg/sq m), was withhe.d and 
the child was referred to Strong Memorial 
Hospital, Rochester, NY, for further evalu- 
ation and treatment. 

The patient lived in West Germany at 
the time of referral but had resided in 
Arizona from birth until the age of 2!% 
years, when the diagnosis of ALL was 
made. Remission was induced with vincris- 
tine and prednisone, and the patient had 
received prophylactic cranial irradiation 
and intrathecal methotrexate therapy be- 
fore maintenance treatment was begun. 
He had not had symptoms of valley fever 
while living in Arizona. 

The child had normal results trom a 
physical examination, except for a 2-cm 


biopsy incision site in the right supraclavic- 
ular area, which was raised, firm, tender, 
and inflamed, and had a yellowish-white 
discharge (Fig 2). 

Laboratory investigations showed a he- 
moglobin concentration of 10.7 g/dL and a 
WBC count of 5,000/cu mm, with 62% 
neutrophils, 18% lymphocytes, 12% atypical 
lymphocytes, and 8% monocytes. The plate- 
let count and blood chemistry studies 
showed normal findings, but the ESR was 
32 mm/hr (Wintrobe). Cultures of blood, 
bone marrow aspirate, and CSF were ster- 
ile. A biopsy specimen of the edge of the 
draining lesion showed many spherules 
(Fig 3) and was culture-positive for 
C immitis. Skin tests with coecidioidin at 
1:100 and spherulin at 1:100 showed border- 
line (5-mm induration) and positive (10- 
mm induration) results, respectively. The 
patient’s serum complement fixation (CF) 
titer for C immitis was 1:16; no antibody 
against C immitis was detected in his CSF 
by immunodiffusion. Leukemic cells were 
not found in the CSF, bone marrow aspi- 
rate, or testicular biopsy sample, so anti- 
leukemic therapy was stopped. 

The patient was treated with 1 mg/kg of 
amphotericin B every other day, for a total 
dose of 660 mg (1,525 mg/1.73 sq m) over 11 
weeks. Therapy was relatively well toler- 
ated, but side effects included mild anemia, 
occasional febrile episodes, hypomagne- 
semia, and a BUN level as high as 30 
mg/dL. The biopsy wound closed after one 
month of therapy (690 mg/1.73 sq m). 
Within six months of the completion of 
therapy, his ESR and BUN level had 
returned to normal. His chest roentgeno- 
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Fig 1.—Chest roentgenogram taken at time 
of biopsy of supraclavicular area shows 
right upper-lobe infiltrate. 





Fig 2.—Right supraclavicular biopsy site 
before treatment. 


gram showed resolution of the right upper 
lobe infiltrate with some residual scarring. 
The patient remains well and has begun to 
gain weight. However, his C immitis CF 
titer has not decreased and the coccidioidin 
skin test result remains borderline-posi- 
tive. Long-term follow-up for clinical, 
radiologic, serologic, or skin test evidence 
of further dissemination is planned. 


CHARACTERISTICS OF 
COCCIDIOIDOMYCOSIS 


Coccidioidomycosis is a common 
childhood disease. Endemic to the 
southwestern United States, C immi- 
tis infects 100,000 persons and causes 
70 deaths annually.’ Although infec- 
tion in normal children is usually 
asymptomatic or causes only mild 
influenza-like symptoms,’ severe dis- 
ease might be anticipated in immuno- 
compromised children. 

From 1957 to 1980, only 12 cases of 
coccidioidomycosis in immunocom- 
promised children were reported in 
the English literature.** The review 
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Fig 3.—Lymph node biopsy specimen demonstrates Coccidioides immitis spherule. 
Several spherules (arrowheads) are in the lymph node (original magnification x 40). 
Inset, Characteristic round, thick-walled spherule contains numerous endospores 
(original magnification x 400). 


did not include the earlier literature 
because, prior to this time, the surviv- 
al of children after the diagnosis of a 
malignant neoplasm was made was 
usually short. The clinical outcome of 
local pulmonary disease differed dra- 
matically from disseminated disease. 
Therefore, the two groups were com- 
pared to ascertain whether any of the 
factors associated with dissemination 
of C immitis in immunocompromised 
adults could be applied to children. 

Individual cases of immunocom- 
promised children in whom dissemi- 
nated coccidioidomycosis developed, 
including our patient, are summarized 
in Table 1, and those with localized 
infection, in Table 2. Patients 13 and 
14 in Table 2 were not immunocom- 
promised by their underlying diseases 
(acute hemolytic anemia and asthma), 
but are included because they received 
systemie steroids. 


Determinants of Dissemination 


Race, Sex, and Age.—In the noncom- 
promised population, blacks, orientals, 
males, the elderly, children less than 5 
years of age, and pregnant women 
have all been reported to have in- 
creased susceptibility to coccidioidal 
dissemination.’ In a review of 58 
immunocompromised adults with lo- 
calized or disseminated coccidioido- 


mycosis, Rutala and Smith’ neither 
noted a difference in dissemination 
rate by sex nor commented on racial 
differences. In immunocompromised 
children, coccidioidomyeosis has not 
been reported in nonwhites; therefore, 
the influence of race is unknown. Six 
of the eight compromised children 
with disseminated disease were boys, 
compared with three of six with local- 
ized disease. The number of cases, 
however, is too small for statistical 
comparison. Age does not appear to be 
a major factor as only one of the 14 
patients was less than 5 years old, and 
that patient had localized disease. «e 

Underlying Disease and Immunosup- 


‘pressive Therapy.—Rutala and Smith 


noted in compromised adults that dis- 
semination correlates with the use of 
immunosuppressive and cytotoxic 
agents and not with the underlying 
disease.’ In compromised children, the 
underlying diseases and the immuno- 
suppressive agents were similar for 
the two groups. 
Lymphopenia.—Deresinski and Ste- 
vens? have suggested that lymphope- 
nia may be an important determinant 
of dissemination. Of 13 immunocom- 
promised patients (11 adults and two 
older adolescents), all six with dissem- 
inated disease had lymphopenia.’ In 
contrast, Rutala and Smith com- 
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Present report 


Rutala and 
Smith‘ 


Pappagianis‘ 


Strum and 
Rappaport’ 


Deresinski and 
Stevens’ 


Murphey et al’ 


Pappagianis® 


Patient/Age, 
yr/Sex 


1/5%2/M 


2/6/F 


3/16/M 


4/11/M 


5/11/M 


6/16/M 


7/10/M 


8/11/F 


Residence 
Arizona, 0-2'% yr 

old; Germany, 

2%-5¥2 yr old 


Arizona 


New York 
?exposure 


Arizona 


Illinois 
?exposure 


California 


Arizona, 2-5 yr 
old; Pennsyl- 
vania, 0-2 yr 
old, 5-10 yr 
old 


California 


Steroid 
Therapy 


Underlying 
Disease 


ALL* 


Cytotoxic 
Therapy 


Hodgkin's 
disease 
IIB 

Hodgkin's 
disease 
IA 


Renal 
transplant, 
Fanconi's 
syndrome 


Nephrotic 
syndrome 


*ALL represents acute lymphoblastic leukemia; AML, acute myeloblastic leukemia. 


TNot specified. 


tOtto F. Sieber, Jr, MD, El Paso, Tex, personal communication, Nov 27, 1979. 


Coccidioido- 
mycosis 
Diagnosis 


3 yr after 
diagnosis of 
ALL, 3 yr 
after expo- 
sure 


1.5 yr after di- 
agnosis of 
ALL 


4 yr after di- 
agnosis of 
ALL 


2 yr after di- 
agnosis of 
Hodgkin's 
disease 


7 mo after 
transplant 


Antifungal 
Therapy 


Amphotericin B 


Amphotericin B 
Amphotericin B 
Amphotericin 


B, micona- 
zole nitrate 


Amphotericin 
B, 9 days 





Outcome 
and 
Follow-up 


Alive and 
well, 6 mo 


Died 


Died 


Died, 4 mo 


Died, 9 days 
after 
roentgen- 
ographic 
changes 

Died, 1 mo 


Died, 2 wk 


NU iv 


Jable 2.—Immunocompromised Children With Clinically Apparent Localized Coccidioidomycosis 


Outcome 
Antifungal and 
Therapy Follow-up 


Alive and 


Coccidioido- 
mycosis 
Diagnosis 


At time of di- 


Steroid 
Therapy 


Patient/ Age, 
yr/Sex 


9/15/F 


Underlying 
Disease 


Cytotoxic 


Residence Therapy 


California 


Deresinski and 
Stevens’? 


Pappagianis’ 10/15/F California 


Rutala and 11/3/M Arizona 
° Smith‘ 

Rutala and 
Smith‘ 


12/10/M Arizona 


Einstein’ 13/17/M 


Einstein? 14/18/F 


*Not specified. 


ĦALL represents acute lymphoblastic leukemia. 


mented that the rate of dissemination 
in their compromised patients was the 
same for those with lymphocyte 
counts above or below 100/cu mm. 
This was based on data from 15 
patients, eight of whom had dissemi- 
nated disease. Unfortunately, lym- 
phocyte counts were not reported for 
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Hodgkin's 
disease 
IA 


Hodgkin’s 
disease 


ALL} 


agnosis of 
Hodgkin's 
disease 

mo after di- 
agnosis of 
Hodgkin's 
disease 


Amphotericin B 


well, 4 yr 


Alive and 
well, 2 yr 


1 died due 


California 


California 


ALL 


Acute hemo- 
lytic 
anemia 

Asthma 





most of the cases presented in Tables 
1 and 2, so this hypothesis cannot be 
evaluated. 


Follow-up Evaluation 


The differences observed between 
the two groups of children may be due 
to the variation in the length of the 


to primary 
NS disease; 1 
is alive 
and well 
No Alive and 
well, 2⁄2 
yr 
Alive and 
well, 2 yr 


Amphotericin B 


follow-up period. Half of the children 
with localized infection were followed 
up for less than 2% years, the longest 
for only four years. In contrast, 
patient 5 (Table 1), who lived in Cali- 
fornia, died of disseminated coccidioi- 
domycosis ten years after he started 
therapy for Hodgkin’s disease. For 
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2 children, perhaps both the duration 


and intensity of immunosuppressive 
therapy are important factors in the 
development of dissemination. 


Latency 


Live C immitis organisms are 
known to persist in the body in a 
manner similar to Mycobacterium 
tuberculosis.’ The organisms are not 
killed but are effectively sequestered 
by the host’s defense mechanisms. 
Immunosuppressive therapy may fa- 
cilitate later reactivation of seques- 
tered organisms, often in a fulminant 
manner. In contrast, dissemination in 
normal patients, if it develops, usually 
occurs within a few months of acquisi- 
tion of the primary pulmonary infec- 
tion.” 

Cases 1 and 7 (Table 1) demonstrate 
the importance of latent infection in 
the development of disseminated coc- 
cidioidomycosis. Patients 1 and 7 were 
exposed to C immitis three and five 
years, respectively, before dissemi- 
nated disease developed. Clinically 
apparent disease developed in neither 
while they lived in the endemic area. 
In the intervening three and five 
years, both lived in nonendemic areas, 
Germany and Pennsylvania. With 
long-term (case 1) or intensive (case 7) 
immunosuppressive therapy, reactiva- 
tion and dissemination of the infec- 
tions occurred. 


Course and Outcome 


Disseminated disease in an immu- 
nocompromised child appears to be 
fulminating and is frequently fatal; 
seven of the eight patients in this 
series died. Three children, cases 6, 7, 
and 8, died within one month of dis- 


1. Feigin RD, Shearer WT: Opportunistic 
infection in children: II. In the compromised host. 
J Pediatr 1975;87:677-694. 

2. Hart PD, Russell EJ, Remington JS: The 
compromised host and infection: II. Deep fungal 
infection. J Infect Dis 1969;120:169-191. 

3. Deresinski SC, Stevens DA: Coccidioidomy- 
cosis in compromised hosts. Medicine 1975;54:377- 
395. 

4. Rutala PJ, Smith JW: Coccidioidomycosis in 
potentially compromised hosts: The effect of 
immunosuppressive therapy in dissemination. 
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semination; patient 6 died nine days 
after changes were noted on chest 
roentgenogram. The diagnosis of dis- 
seminated coccidioidomycosis was 
usually made late, and sometimes only 
at autopsy. Consequently, most chil- 
dren received either an inadequate 
course of antifungal therapy or none 
at all. Disseminated coccidioidomyco- 
sis was the primary cause of death in 
six children and a significant contrib- 
uting factor in another. None of these 
children died of their underlying dis- 
ease. 

When immunocompromised chil- 
dren are compared with immunocom- 
promised adults, disseminated coccid- 
ioidomycosis appears to have a fatal 
outcome more frequently in the child. 
The mortality for the eight children 
reviewed, 88%, contrasts to 50% in the 
adults described by Rutala and 
Smith. However, further experience 
is needed to ascertain if this differ- 
ence is real. 


COMMENT 


Disseminated coccidioidomycosis is 
usually a rapidly fatal disease in 
immunocompromised children. The 
present review illustrates that the 
determinants of dissemination are not 
currently understood. There is no 
means of predicting in which immuno- 
compromised child who has been 
exposed to C immitis disseminated 
disease will develop. 

Since the mortality from dissemi- 
nated disease appears to be high in 
immunocompromised children, it is 
important to make the diagnosis as 
early as possible. We wish to reempha- 
size and expand Deresinski and Ste- 
vens’ recommendations.’ Before start- 
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Juvenile Arthritis 


The following is the first contribution in 
what will be a series of PEDIATRIC STAFF 
CONFERENCES to be published at intervals in 
the JOURNAL. The editors are indebted to 
Drs George Segel and Virginia Anderson 
for their help in preparing this conference 
jor publication.—Eb., 


KX 8-year-old girl was first seen in 
the Pediatric Arthritis Clinic, 
Strong Memorial Hospital, Rochester, 
NY, at age 2! years with the diagno- 
sis of arthritis. Her history dates back 
to age 1 year, when her left knee 
became swollen two days after she 
fell. A family history taken at that 
time, and subsequently, failed to 
reveal any other cases of inflammato- 
ry arthritis in her family. A joint 
effusion was present, and she was 
referred to an orthopedic surgeon, 
who put her leg in a cast to straighten 
the knee. The cast was removed after 
two weeks and the joint effusion had 
resolved. She started walking at age 
1% years, but several months later was 
noted to walk with difficulty. At age 2 
years 2 months, another effusion 
developed in the left knee, which was 
aspirated; again the left leg was 
placed in a cast. When the cast was 
taken off two weeks later, she still had 
difficulty walking. During the ensu- 
ing four months until her first hospi- 
From the Department of Pediatrics, Universi- 
ty of Rochester School of Medicine and Dentistry, 
Strong Memorial Hospital, Rochester, NY. 
Reprint requests to Monroe Community Hospi- 


tal, 435 E Henrietta Rd, Rochester, NY 14603 (Dr 
Baum). 
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talization at age 2/4 years, she became 
progressively worse with involvement 
of both ankles, both knees, and the left 
wrist. She finally was admitted to the 
hospital because she had stopped 
walking. 

She was treated with aspirin just 
before her hospitalization. On admis- 
sion to the hospital, she was able to 
walk with bent knees. Both knees and 
ankles were swollen and showed fluid 
in the joints. The knees had abcut 20° 
flexion contracture bilaterally. The 
wrists were also swollen and kad re- 
striction of motion. In the hospital, 
she had a low-grade fever, with tem- 
peratures that occasionally reached 
38 °C. 

At a dosage of aspirin of 100 mg/kg 
body weight, the swelling of her 
knees, ankles, and left wrist contin- 
ued. She was given physical therapy, 
which was supervised by a therapist in 
her home city. Because of the flexion 
contractures of her knees, resting 
splints for her legs were made for her 
to wear while sleeping. Over tae next 
few years, she continued to show 
inflammatory activity of both wrists, 
both knees, and both ankles. Aspirin 
eventually controlled the disease ac- 
tivity at a dosage of 100 mg/kg. Her 
ESR, however, remained at 40 to 50 
mm/hr (Westergren), and the test for 
antinuclear antibody was positive. 
Furthermore, persistent anemia de- 
veloped (hemoglobin level ranging 
about 10 g/dL), the indices ef which 
were hypochromic and microcytic. 


Two years ago, at age 6 years, she 
started to show more marked limita- 
tion of wrist motion. One year ago, 
involvement of metacarpophalangeal 
joints developed with continued joint 
inflammation in spite of high aspirin 
dosage. She was given tolmetin sodi- 
um (Tolectin), 200 mg three times per 
day. This seemed to help, with some 
diminution of joint inflammation. 
However, she continues to show swell- 
ing of finger joints, wrists, knees, and 
ankles. Because of the continuing 
inflammatory activity, gold therapy 
has recently been started. 


COMMENT 


This child demonstrates some of the 
features common in juvenile arthritis. 
The onset of her disease was probably 
at age 1 year, when her knee swelled 
after “trauma.” In children of this 
age, trauma is frequently blamed for 
a swollen joint. Because one joint was 
involved, this could be defined as a 
pauciarticular onset. Over the years, 
more and more joints became involved 
until we can state that this child had a 
pauciarticular onset followed by poly- 
articular disease. Contractures of her 
knees developed early, which, in spite 
of continued medical and physical 
therapy, have not yet completely 
resolved. Aspirin at high-dose levels 
was used for a number of years. Her 
therapy was then changed to one of 
the newer nonsteroidal anti-inflam- 
matory drugs to see if better control 
could be obtained. Her course thus 
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illustrates the difficulties in diagnosis 
and management characteristic of 
juvenile arthritis. 

The vagaries of this disease make it 
difficult even to agree on an appro- 
priate name. The title of this confer- 
ence, “Juvenile Arthritis,” departs 
from the usual name of this disorder, 
juvenile rheumatoid arthritis. There 
have been objections to the classic 
name principally by the English, who 
have restricted the use of the term 
rheumatoid to those children with 
rheumatoid factor present in their 
serum. They have preferred either the 
term juvenile chronic polyarthritis or 
juvenile chronic arthritis. Because 
much of the disease can be monartic- 
ular, polyarthritis likewise is an inap- 
propriate term. Furthermore, the dis- 
ease may be short-lived, so that the 
term chronic is not truly descriptive. 
Hence, juvenile arthritis seems to be 
the most inclusive designation, al- 
though we are still left with the prob- 
lem of children with systemic-onset 
disease who may not have arthritis at 
all. 

Historically, juvenile arthritis is of 
relatively modern vintage, and the 
first reported case only dates to 1879. 
The doctoral thesis of M. S. Diamant- 
berger, published in Paris in 1891, was 
the first collection of cases of juvenile 
arthritis.’ George Frederic Still in 
England subsequently published a 
description of children with the sys- 
temic features of this disease? A 
recent review of this early literature 
by Erna Baum and myself? showed 
slow acceptance of this concept of a 
separate form of arthritis in children 
in most of the major pediatric text- 
books, including the one written by 
Still himself. 

It has been suggested that there are 
250,000 cases of juvenile arthritis in 
the United States at any one time. 
However, the US Health Interview 
Survey of 1976 gives the prevalence of 
arthritis in children under age 17 
years as 2.2 per 1,000 population or 
137,000. Since we cannot make the 
assumption that all of these children 
truly have juvenile arthritis, a better 
approximation of the prevalence of 
juvenile arthritis in the United States 
is about 125,000 (about two per 1,000 
population), 


558 Am J Dis Child—Vol 135, June 1981 


The etiology of juvenile arthritis is 
unknown. Recent studies, however, 
suggest that there is a higher inci- 
dence.of histocompatibility antigens 
Dw5, Dw7, and Dw8 in these children 
than in the general population.*° 
There is also a high concordance of the 
disease in identical twins, though the 
numbers reported are not enough to 
be significant.’ In addition to the 
genetic factors, emotional trauma 
such as divorce, separation, or death of 
a parent may precipitate the develop- 
ment of juvenile arthritis. We found 
this to occur in 28% of the children 
seen in our clinic, compared with only 
11% in a large control group, a highly 
significant difference. These data 
become even more striking when it is 
noted that almost half of the family 
breakdowns took place two years 
before or after onset of the disease of 
the child. We used this period because 
divorce and separation are preceded 
and followed by family discord. 

The median age of onset of pauciar- 
ticular and polyarticular disease in 
girls is about 2 years.* A 2-year-old 
child does not usually complain of 
joint pain. The most frequent history 
from parents describes a child who has 
learned to walk and has stopped walk- 
ing, walks hesitantly, or walks with a 
noticeable limp. The parent may 
notice a swollen knee or ankle and 
bring the child to see the physician. 
Since children at this age frequently 
fall, the parents may describe a trau- 
matic episode preceding the appear- 
ance of the joint swelling. 

There are three major types of 
onset in juvenile arthritis; pauciartic- 
ular, polyarticular, and systemic. The 
pauciarticular type is seen in about 
50% of the children diagnosed in US 
clinics.” It is by definition an arthritis 
seen in four or fewer joints (Table). It 
is usually asymmetric and most often 
involves large joints of the lower 
extremities, especially the knees and 
ankles. The asymmetry can be repre- 
sented as a single joint or one knee 
and an ankle or perhaps two knees and 
an ankle. Rarely, we have seen 
unusual combinations such as a knee 
and a single proximal interphalangeal 
joint. Recently, we have seen a child 
who had had pauciarticular disease for 
years in a knee and an ankle manifest 


new involvement in a temporoman- 
dibular joint. There are, thus, excep- 
tions that try this rule. 

Pauciarticular disease has been said 
to be associated with a high frequency 
of uveitis. This is the only major com- 
plication that is seen with pauciarticu- 
lar disease. This occurs particularly in 
girls in whom the disease develops 
under the age of 6 years, especially if 
antinuclear antibody is present.’ We 
refer such patients to an ophthalmol- 
ogist for slitlamp examination at 
three- or four-month intervals. The 
slitlamp examination is the only way 
to detect the earliest stages of inflam- 
mation in the anterior chamber of the 
eye so that early treatment with local 
glucocorticoids can be instituted. 

We are becoming aware of another 
kind of pauciarticular disease, juve- 
nile-onset spondylitis (Table). This is 
seen most often in boys between 10 
and 17 years of age. The pauciarticu- 
lar disease is frequently limited to the 
lower extremities without spine in- 
volvement at the time of initial clini- 
cal observation. The spine involve- 
ment appears later. However, there is 
often a family history of ankylosing 
spondylitis and the „presence in the 
child of transplantation antigen HLA- 
B27, by which this syndrome is charac- 
terized. This is found in about 4% of all 
children who have been diagnosed as 
having juvenile arthritis and indicates 
to us that in such a child, ankylosing 
spondylitis will probably develop in 
the young adult years. 4 

Polyarticular onset of juvenile ar- 
thritis by definition involves five gr 
more joints (Table). The involvement 
tends to be symmetric and small joints 
are often involved. The involvement 
of some joints is almost pathogno- 
monic; for example, wrist involvement 
is virtually never seen except in 
polyarticular disease. In the older 
child with polyarticular disease, there 
is more resemblance to adult disease. 
The major feature of this resemblance 
is the appearance of rheumatoid fac- 
tor in the patient’s serum; the older 
the child is at the onset of polyarticu- 
lar disease, the more likely is rheuma- 
toid factor to be present. In those 
whose onset is in the teenage years, 
the rheumatoid factor is found in 
serum of 20% to 30% of patients. The 
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Pauciarticular 
Age at onset 2-8 yr 


Involvement 
of lower extremity (com- 
monly, knee); usually 
asymmetric 


Diagnostic 
indicators 


Associations High association with 


uveitis 


Sex distribution 3:1(M:F) 


High remission rate 
(about 25%) 


presence of rheumatoid factor usually 
indicates more active and prolonged 
disease. Antinuclear antibody has 
been rarely reported in this type as 
well as in pauciarticular disease. 

Systemic-onset disease is the great 
imitator of other juvenile diseases. 
There is no specific laboratory test 
available, and the appearance of fever 
alone is not uncommon (Table). Often 
the diagnosis is made by exclusion 
after infection and malignant neo- 
plasms have beef ruled out. However, 
the characteristic fever and rash can 
suggest the diagnosis. The fever may 
appear as a single afternoon tempera- 
ture elevation to 39.4 to 41.0 °C, with 
normal levels by morning. The fever 
and the typical rash may enable the 
physician to make the correct diagno- 
sis. The rash consists of macular, pink 
lesions with pale centers about 1 cm in 
dtameter, which coalesce. It is usually 
truncal in distribution. Although the 
fever can last as long as nine months, 
it usually lasts only a few weeks 
before disappearing. Fever may grad- 
ually disappear as polyarticular dis- 
ease appears. 

The diagnosis of juvenile arthritis is 
most difficult when the child is first 
observed with inflammation of a sin- 
gle joint and with fever. Here, the 
possibility of septic arthritis requires 
joint aspiration and blood cultures for 
proper diagnosis. Gonococcal arthritis 
is always a possibility in the older 
child. Since septic arthritis can be 
rapidly destructive, single-joint in- 
flammation in conjunction with fever, 
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4 or fewer joints; large joints 


Genera! Features of Juvenile Arthritis 


Juvenile-Onset Spondylitis 
10-20 yr 
Pauciarticular with lower- 
extremity involvement 


2-8 yr 

5 or more joints; small-joint 
involvement (usually upper 
extremity); symmetric 


Family history of ankylosing 
spondylitis; positive test 
for HLA-B27 (necessary 
for making diagnosis); 
spinal involvement rare in 
initial stage 


M predominance 2.5:1(F:M) 


Polyarticular 


Systemic-Onset Disease 
2-8 yr 
Occasionally, a few inflamed 
joints will appear 


Spiking fever (once, rarely 
twice a day); pink macular 
lesions with pale centers 
about 1 cm in diameter, 
usually restricted to trunk, 
usually nonpruritic 


Occasionally splenomegaly, 
lymphadenopathy, hepato- 
megaly 

About equal 


Resembles adult disease 
when onset is in adoles- 
cence (eg, positive rheu- 


matoid factor) 


elevated WBC count, or any ether 
features that could characterize infec- 
tion requires examination of the joint 
fluid. A high WBC count in the syn- 
ovial fluid and the presence of bacte- 
ria on smear or culture will confirm 
the diagnosis. A high WBC count 
alone is not sufficient since that is also 
found in the inflammatory synovitis 
of juvenile arthritis. 

Another differential diagnosis of 
juvenile arthritis is the arthritis that 
is seen with inflammatory bowel dis- 
ease. Here, isolated joint abnormali- 
ties appear before other indications of 
bowel disease are present. Henoch- 
Schénlein purpura also is occasionally 
seen with arthritis. However, the typi- 
cal lesion of the Henoch-Schénlein 
purpura makes distinguishing this 
syndrome less of a problem. 

In our clinic, we have frequently 
evaluated the conditions of children 
with knee pain who have been diag- 
nosed as having juvenile artaritis. 
These patients have a history of pain 
when going up and down stairs, 
improvement with rest, and marked 
tenderness when the patella rides over 
the femur. Joint effusions are v_rtual- 
ly never seen with this condition, and 
the joint itself is cool with a full range 
of motion. This condition is termed 
chondromalacia patellae. 

We have recently participazed in 
studies comparing juvenile arthritis 
as it was observed in a number of 
clinics in the United States with the 
appearance of the disease in the 
USSR." The onset type and the subse- 





quent course of the disease in children 
in both countries appear remarkably 
similar. Differences were observed 
principally in the treatment and fol- 
low-up of the disease. Whereas aspirin 
is the mainstay of therapy in the 
United States, in the USSR it is given 
for a short period and the treatment is 
subsequently shifted to a nonsteroidal 
anti-inflammatory drug, usually indo- 
methacin. Furthermore, intra-artic- 
ular corticosteroids are used more fre- 
quently in the USSR, whereas in the 
United States there is a greater use of 
gold therapy. Up to 30% of the chil- 
dren in the United States had received 
gold therapy (Joseph Levinson, MD, 
Cincinnati, unpublished data, 1979). 

Aspirin continues to be the main- 
stay of treatment of juvenile arthritis 
in the United States. The dosages 
range from 80 to 120 mg/kg/day. In 
our clinic, we most often use a dosage 
of 90 to 100 mg/kg/day. This seems to 
produce most of the beneficial effects 
with fewer side effects, particularly 
gastrointestinal (GI) upset and tinni- 
tus. If GI problems develop while the 
patient is taking aspirin, we have used 
two other forms of salicylate. One is 
enteric-coated aspirin. This tends to 
decrease GI disturbances and in- 
creases the acceptability of the medi- 
cation because the smooth coating 
makes it easier to swallow. Another 
method is to give salicylate choline, 
which is available as a liquid 
(Arthropan) and may be better toler- 
ated. 

For the child who does not tolerate 
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aspirin, we usually use tolmetin, which 
is currently the only nonsteroidal, 
anti-inflammatory drug approved for 
use in children." The side effects are 
principally GI problems or rash, but 
they rarely occur. We recently found 
that in a child with systemic-onset 
disease, the pericardial and pleural 
effusions could be controlled with this 
drug. Thus, this drug may permit 
treatment of systemic manifestations 
without corticosteroids. 

Corticosteroids are rarely used. As 
in the adult, they are used when mul- 
tiplejoint active disease cannot be con- 
trolled with nonsteroidal, anti-inflam- 
matory drugs. Gold as well as penicil- 
lamine are used in the presence of 
continuous active disease. With these 
patients, care must be taken to watch 
for the side effects of bone marrow 
depression or renal damage by per- 
forming frequent urinalyses and 
WBC counts. 

Physical therapy is an important 
part of the treatment and should be 
part of the therapy in almost every 
child with arthritis. In general, chil- 
dren are active and will try to stay 
active if they can. However, in some 
cases planned exercises are useful 
adjunct therapy. For example, in 
patients with knee involvement, quad- 
riceps-setting exercises may be pre- 
scribed. Baton twirling may be useful 
for exercising the wrists and hands. 
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The best general exercise is swim- 
ming, and we encourage this as much 
as possible in our patients. 

The treatment of a child does not 
stop With medication or exercise. 
These children may have a great deal 
of difficulty in school,’ and attention 
must be paid to the instruction of 
school personnel in this disease. The 
problems of a child with pauciarticular 
disease are often misinterpreted be- 
cause the affected joints are concealed 
under clothing and all that is noted is 
the fact that the child lags behind 
physically and does not keep up with 
his peers. 

The parents also need a great deal 
of support and education. They should 
be told (and truthfully so) that chil- 
dren in general have a better progno- 
sis than adults. On the basis of long- 
term follow-up studies (Joseph Levin- 
son, MD, unpublished data, 1979), one 
third of children with pauciarticular 
onset and one quarter of children with 
polyarticular onset will go into remis- 
sion. 

It can be seen that we are dealing 
with a chronic disease that has major 
importance for the future of the child 
and the family. The disease can be 
handled in most children by the pedi- 
atrician. Severely involved children, 
however, require the help of rheuma- 
tologists, orthopedists, and physio- 
therapists. 
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QUESTIONS AND ANSWERS ' 


Q: What are the causes of death in 
juvenile arthritis? 

A: This varies in different coun- 
tries. In the United States, death is 
usually due to infection, whereas in 
England, Germany, and Poland, amy- 
loidosis is a leading cause of death. 
The reason for this difference is un- 
known. We believe the amyloidosis 
may result from persistent infection 
(eg, urinary tract) in children with 
systemic-onset disease. 

Q: Is there any predictive help of 
histocompatibility antigens for the 
occurrence of uveitis? 

A: Although Stastny and Fink in 
Dallas? found a good correlation of 
HLA-D7 and HLA-D8 with pauciartic- 
ular disease, I don’t believe they have 
shown any correlations with uveitis. 

Q: In one recent patient, the moth- 
er said that in two episodes of sys- 
temic disease the first started after 
allergy shots and the second following 
chickenpox. She wondered if the shots 
or a viral infection could cause subse- 
quent attacks. 

A: We do know that attacks can be 
precipitated by emotional trauma and 
by upper respiratory tract infections. 
It looks as though a fumber of differ- 
ent “insults” could precipitate attacks 
or reexacerbations of juvenile arthri- 
tis. 
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Radiological Case of the Month 
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13-year-old boy was first ob- 

served for massive hydronephro- 
sis at the age of 5 years. He had been 
well until 18 months of age, when he 
was noted to have a poor voiding 
stream. Evaluation at that time 
showed bilateral hydronephrosis, ne- 
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Figure 1. 
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cessitating placement of a permanent 
suprapubic tube. Increasing renal fail- 
ure ensued over the subsequent 3' 
years, and at the age of 5 years he was 
referred for further evaluation. A 
voiding cystogram was obtained (Fig 
1). Consistent with marked renal 
insufficiency (serum creatine level. 2.2 
mg/dL), an intravenous urogram 


(IVU) showed virtual nonvisualiza- 
tion. An exploratory operation was 
performed, and because of massively 
dilated ureters, bilateral cutaneous 
ureterostomies were accomplished. A 
follow-up IVU showed residual mas- 
sive caliectasis but obviously im- 





proved renal function (Fig 2). Over the 
next several years the child did rela- 
tively well, but gradually increasing 
signs of renal failure developed. To 
improve drainage of both kidneys, a 
high pyelocolonic conduit was con- 
structed. He did well for a time but 
was later observed for evaluation of 
possible renal and ureteral transplan- 
tation to his unused bladder. A second 
evaluation of the lower urinary 
tract included a voiding cysto- 
urethrogram (Fig 3) with videotape 
recording. The bladder capacity mea- 
sured 100 mL, and flow rate while 
voiding was markedly reduced. 





Figure 3. 
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Denouement and Discussion 


Bladder Neck Contracture: 
Primary vs Secondary Disease 


Fig 1.—From voiding cystourethrogram through suprapubic tube 
at age 5 years. Note narrowing of posterior lip (arrow) of bladder 


Fig 2.—From IVU following cutaneous ureterostomies. Note resid- 
ual bilateral pelvicaliectasis. 


Fig 3.—From voiding cystourethrogram at age 12 years. Narrow- 
ing of posterior lip (arrow) of bladder neck is again evident. 


sions.** More recently, attention has 
turned to urodynamic evaluation of 
voiding dysfunction. Hinman,’ John- 
ston et al, Allen,’ and Williams et al? 
have drawn attention to the diagnosis 
of “occult neuropathic bladder” or 
“nonneurogenic neurogenic bladder.” 
Through the use of cinecystography or 
video cystography and urodynamic 
evaluation, children with severely tra- 
becular bladders and residual urine 
have proven to have a functional 
obstruction. Some of these obstruc- 
tions have been at the level of the 
bladder neck and have responded to 
surgical manipulation. 

In reviewing the case herein pre- 
sented, it appears that obstruction 
existed at the level of the bladder 
neck. Examination, during videotaped 
fluoroscopy, with a small suprapubic 
bladder catheter demonstrated the 
markedly small aperture through 
which contrast medium was voided. 
This was confirmed cystoscopically, as 
was the absence of other anatomic 
abnormalities (ie, valves). In addition, 
voiding flow rate and inability to 
empty the bladder confirmed a defi- 
nite obstruction. Although this blad- 
der neck (posterior lip) enlargement 
may be secondary to a previously des- 
troyed urethral valve or occult neuro- 
pathic bladder, the “bar” deformity 


closely resembles primary bladder 
neck contracture as originally de- 
scribed by Marion,' subsequently by 
Bodian, and later by Kaplan and 
King. Primary bladder neck contrac- 
ture is indeed a rare disease, but it 
should be considered also in the evalu- 
ation of children with voiding 
dysfunction, marked bladder trabecu- 
lation, ureterectasia, and pelvicaliec- 
tasis. 
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S Marion’ is credited with the first 
`. description of bladder neck contrac- 
E ture. He divided these into the con- 
z genital or acquired form. Pathologi- 
a cally, he was able to define three 
E groups: muscular, sclerotic, and glan- 
re dular. Bodian? later described in detail 
E five infants considered to have “‘idio- 
N pathic bladder neck obstruction.” In 
3 his opinion the obstruction was due to 
; fibroelastosis of the entire prostatic 
S urethra from the bladder neck to the 
2 membraneous urethra. Williams’ 
4 further described the difficulties and 
z imprecision in establishing a diagno- 
j sis. He considered bladder neck 
be obstruction to be a diagnosis made by 
E exclusion. Williams wrote, “Bladder 
E neck hypertrophy may indeed be 
É recognized cystoscopically or urethro- 
EY graphically, but in the child it is custo- 
i mary to find this hypertrophy in cases 
E. of urethral valves, of urethral divertic- 
E ula and other distal lesions.” Follow- 
ing these reports, bladder neck con- 
~. — tracture was incriminated in a num- 
3 ber of conditions, including recurrent 
E urinary tract infection, frequency of 
E urination, enuresis, and vesicoureteral 
-~ reflux. In many instances, follow-up 
= evaluation of conditions of patients 
RE: with surgical corrections for suspected 
-~ bladder neck obstruction were not cor- 
i roborative of the preoperative impres- 
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Clinical Memoranda 


Nutritional Vitamin B,, Deficiency 
in Infants 


Megaloblastic anemia in childhood 
is uncommon and usually due to nutri- 
tional deficiency rather than to con- 
genital metabolic disease.' Individuals 
who subsist on diets that exclude eggs, 
meat, and dairy products are known 
as vegans and are particularly sus- 
ceptible because of a virtually com- 
plete lack of dietary vitamin B,,. A 
case of profound vitamin B,, deficien- 
cy in the exclusively breast-fed infant 
of a vegan, manifesting the triad of 
megaloblastic anemia with pancytope- 
nia, aminoaciduria, and neurologic 
changes, is reviewed to alert physi- 
cians to this easily preventable nutri- 
tional problem and to the need for 
early parental counseling and dietary 
supplementation. 


Report of a Case.—A previously well 6- 
month-old boy was admitted to Children’s 
Hospital Medical Center, Oakland, Calif, 
because of severe anemia. The patient was 
the product of an uncomplicated full-term 
pregnancy and delivery. The family had 
been strict vegans for a period of seven 
years, and the infant had been breast-fed 
exclusively. 

Physical examination showed the in- 
fant to be dyspneic and in mild congestive 
heart failure; a gallop cardiac rhythm and 
enlarged liver were present. Neurologic 
examination was remarkable for alternat- 
ing lethargy and hyperirritability. Initial 
laboratory studies disclosed the following 
values: hemoglobin, 2.2 g/dL; packed cell 
volume, 6.0%; reticulocyte count, 0.5% 
uncorrected; mean corpuscular volume 
(MCV), 88 um; mean corpuscular hemoglo- 
bin (MCH), 35 pg/g; mean corpuscular 
hemoglobin concentration (MCHC), 39 pg/ 
g; and WBCs, 4,700/cu mm, with 85% lym- 
phocytes, 12% neutrophils, and a platelet 
count of 78,000/cu mm. The blood smear 
showed anisocytosis, decreased platelets, 
and a few hypersegmented neutrophils. 

Subsequent laboratory studies disclosed 
the following values: total serum bilirubin, 
4.1 mg/dL (1.0 mg/dL direct); free erythro- 
cyte protoporphyrin, 120 pg/dL RBCs; 
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serum iron, 57 mg/dL; iron binding capaci- 
ty, 188 g/dL; iron saturation, 30.3%; and 
lactic dehydrogenase, 676 IU/L. A direct 
Coomb’s test was negative. Complete blood 
cell counts were performed on the parents, 
and serum folate and vitamin B,, levels 
were measured in the patient and the 
mother. The mother’s values were as fol- 
lows: hemoglobin, 12.4 g/dL, MCV; 107 pg; 
serum folate, 25.5 ng/dL; serum vitamin 
B,» 278 pg/mL. Serum vitamin B,, levels 
were nondetectable in the patients. Bio- 
chemical analysis of the patient’s urine 
showed marked elevations in levels of 
methylmalonie acid, cystathionine, lysine, 
glycine, histidine, and homocysteine. 

The infant’s congestive heart failure re- 
sponded dramatically to a transfusion of 
packed RBCs given over a 12-hour period, 
administration of digoxin, and a single 
dose of furosemide. Following administra- 
tion of cyanocobalamin, 1.0 mg intramus- 
cularly daily for four days, the patient’s 
reticulocyte count increased to 10% by day 
7, and by day 28 all hematologic values had 
returned to normal. Subsequently, the 
infant was found to be iron deficient (se- 
rum iron level, 28 g/dL; iron binding 
capacity, 368 wg/dL; iron saturation (8.0%) 
and was treated appropriately. The pa- 
tient’s diet now is being supplemented 
with cyanocobalamin, 50 yg orally, twice 
weekly. 


Comment.—It has been known for 
some time that a variety of nutritional 
deficiencies can develop in breast-fed 
infants. Reports of a higher incidence 
of vitamin K deficiency in breast-fed 
neonates, as well as deficiencies of 
vitamin D and iron, have appeared. In 
addition, occasional cases of vitamin 
deficiency states such as beriberi in 
breast-fed infants of mothers suffer- 
ing the same problem have been 
encountered.” 

In the past, reports of vitamin B, 
nutritional deficiency have come from 
underdeveloped nations such as India 
where breast-fed infants of vegans 
have manifested the characteristic 
“meningoencephalic syndrome” in- 
cluding apathy, developmental regres- 
sion, athetoid movements, lethargy, 
severe anemia, and skin hyperpig- 


mentation.** However, recently, with 
an increasing interest in alternative 
diets and life-styles, several cases 
have been reported from the United 
States.°? In addition to the previously 
described neurologic symptoms as 
well as anemia or pancytopenia, 
affected infants have manifested hy- 
pothermia and severe weight loss. The 
presence of methylmalonic acid and 
other aminoacidurias has been re- 
ported in several cases,*’ and these 
abnormalities are the same as those 
seen in cases of inborn errors of 
metabolism in which conversion of 
hydroxycobalamin to its active forms 
is defective." 

Risk to the breast-fed child of a 
vegan mother exists for several rea- 
sons. In term infants, although blood 
levels of vitamin B,. are about double 
the concurrently measured maternal 
values, the neonatal tissue content of 
the vitamin is less than in adults.‘ 
Nevertheless, the amount of stored 
vitamin B,, normally present in neo- 
nates, about 25 pug, should support 
them through the first year of life. 
The onset of profound vitamin B, 
deficiency before 12 months of age in 
some infants of vegan mothers sug- 
gests the presence of severe intrauter- 
ine vitamin B,, deficiency, which has 
produced inadequate neonatal stores 
of this vitamin. Maternal-fetal-trans- 
port studies show that only vitamin 
B,» newly absorbed from the diet is 
readily transported across the placen- 
ta.° Maternal stores of vitamin B,, are 
not well mobilized for this purpose. 
Similarly, adequate amounts of vita- 
min B,, are normally found in breast 
milk, but only if there is significant 
maternal oral intake of the vitamin.’ 
Consequently, even mothers who have 
only recently become vegans and who 
have no hematologic or biochemical 
evidence of vitamin B,, deficiency 
may place their nurslings at risk for 
this vitamin deficiency. 

Vitamin B,, deficiency may become 
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more common as more young couples 
choose vegetarian diets. The addition 
of dairy products and eggs may par- 
tially alleviate the problem. However, 
it seems prudent to suggest that all 
vegetarians receive vitamin B,, sup- 
plementation both during and after 
pregnancy. Their infants’ diets like- 
wise should be supplemented with 
vitamin B,.. In addition, these infants 
are at risk for iron deficiency and 
should receive supplementation, espe- 
cially since B,, deficiency may ini- 
tially mask clinical iron deficiency. 
Counseling should be given as early 
as possible, with patience and sensi- 
tivity so as not to alienate the family. 
There are no natural nonanimal 
sources of vitamin B,.. However, there 
are a number of synthetic prepara- 
tions, which in dosage forms that vary 
from 10-300 pg are more than suffi- 
cient to meet the minimal daily 
requirement of 0.3 to 1.5 ug. These are 
now commonly available at health 
food stores at a reasonable price. 
Accordingly, these families need not 
abandon basic philosophic concepts to 
maintain optimal health. 
JULIAN R. DAVIS, JR, MD 
JOHN GOLDENRING, MD 
BERTRAM H. LuBin, MD 
Department of Hematology 
Children’s Hospital Medical 
Center of Northern California 
Oakland, Calif 


Reprint requests to Dr Davis at the Depart- 
ment of Hematology, Children’s Hospital Medical 
Center of Northern California, 51st and Grove 
Street, Oakland, CA 94609. 

Elmirie Robinson-Cephas helped prepare the 
manuscript. 
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Pulmonary Mucormycosis 
and Juvenile Diabetes 


Phycomycetes, three genera of fun- 
gi with nonseptate hyphae, are found 
worldwide in soil, dung, and decaying 
vegetable matter.' Mucoraceae may 
be identified when there are variably 
wide hyphae with sharp, irregular, 
right-angled branching. 

Mucormycosis, especially the rhino- 
cerebral form, often is associated with 
diabetes mellitus,? usually when the 
patient is debilitated.’ Pulmonary mu- 
cormycosis, seen occasionally in pa- 
tients with advanced diabetes,’ has 
not been noted near the onset of insu- 
lin-dependent diabetes. In this report 
we describe a 14-year-old boy whe had 
been in generally good health until 
fatal pulmonary mucormycosis devel- 
oped shortly after he was hospitalized 
for initial treatment of insulin-depen- 
dent diabetes. 


Report of a Case.—A 14-year-old bcy was 
hospitalized with fever and polyuria. Insu- 
lin zinc suspension was given. He had been 
unusually thirsty for two months, and dur- 
ing the preceding five days, he hac been 
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treated orally with penicillin for an 
influenza-like syndrome. There was no 
family history of insulin-dependent dia- 
betes and no evidence of endocrine disease 
in any of 12 siblings. 

Two days after admission, fever, mild 
cough, and chills developed. Chest roent- 
genogram showed a large infiltrate in the 
left upper lobe. Klebsiella pneumoniae was 
cultured from the pharynx; a Mantoux test 
and cultures for acid-fast organisms were 
negative. The left vocal cord was para- 
lyzed. Gentamicin sulfate and cephalexin 
monohydrate were administered. His tem- 
perature returned to normal but the infil- 
trate grew larger. 

He was transferred to St Luke’s Hospital 
in Fargo, ND, where examination disclosed 
a harsh cough and hyperpnea, but no acute 
distress. Chest roentgenogram showed 
substantial mediastinal widening with 
lateral displacement of the left upper lobe 
and depression of the left main stem bron- 
chus. Both hilar areas appeared prominent 
(Fig 1). The diagnosis of lymphoma was 
considered. Laminograms showed a large 
mediastinal mass with slight narrowing of 
the left main stem bronchus, suggesting an 
acute inflammatory process and bleeding 
into the mass rather than a neoplastic 
process. An esophagogram showed the 
esophagus to be displaced to the left. Insu- 
lin therapy was continued. 

The next day the patient still had a 
hoarse cough, complained of mild back 
pain, and coughed up a small amount of 
blood. The fasting blood glucose value was 
261 mg/dL. There was no ketoacidosis. 

A large paratracheal mass and a small 


Fig 1.—Chest lesion with mediastinal widening. 
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Fig 2.—Large, broad, nonseptate hyphae in bronchial lymph node (methenamine silver 
stain, X 400). 


amount of bronchial bleeding were noted 
at bronchoscopy. Gram-negative diplococci 
(Streptococcus pneumoniae) and Gram-pos- 
itive cocci (Staphylococcus aureus) were 
cultured. The Papanicolaou stain showed 
normal findings. No stains or cultures for 
fungi were done. Antibiotic therapy was 
resumed, 

Surgery was scheduled, but during pre- 
operative procedures the patient had a 
massive hemoptysis. Eleven hundred milli- 
liters of blood was withdrawn from the left 
side of the chest, and a chest tube was 
inserted. An hour later there was another 
massive pulmonary hemorrhage followed 
by a generalized convulsion and cardiores- 
piratory arrest. 

At autopsy, 3 L of blood was drawn from 
the left thorax. There was a 0.3-cm tear in 
the left main pulmonary artery near the 
bifurcation to the upper and lower lobes of 
the lung and hemorrhage into the left 
upper lobe. Thrombotic material was seen 
in the left main pulmonary artery, and 
microscopic examination showed necrosis 
of adjacent lung tissue with broad-branch- 
ing, nonseptate hyphae present. Methena- 
mine silver stains showed similar orga- 
nisms in the hilar lymph nodes (Fig 2). 


Comment.—Thoracic phycomycosis 
is characterized by progressive bron- 
chitis and pneumonia with signs of 
thrombosis and infarction, often re- 
sulting in death.*° In diabetic pa- 
tients, the sudden onset of chest pain 
or pleural friction rub and bloody spu- 
tum with rapidly expanding pulmo- 
nary consolidation suggest this diag- 
nosis.** The organism rapidly invades 
and erodes walls of arteries*’ and, toa 
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lesser extent, veins.’ It may follow 
inhalation, but commonly develops as 
a result of aspiration of draining 
infectious material from the nose and 
sinuses.’ 

The reason for the association of 
mucormycosis with diabetes is not 
known. Our patient did not have a 
history of ketoacidosis, although it 
could be presumed that acidosis was 
present initially. Ketoacidosis has 
been shown to diminish the phagocyt- 
ic ability of neutrophils,® impairing 
their mobilization in an area of 
inflammation. Also, Rhizopus, one of 
the three genera of mucorales, has 
been shown to have an active ketone 
reductase enzyme system. Rhizopus 
thrives best at an acid pH in glucose- 
rich medium. In our patient, a bacteri- 
al infection in the pulmonary paren- 
chyma may have produced devitalized 
tissue in a locally acidotic environ- 
ment. However, cases of mucormyco- 
sis have occurred without evidence of 
ketosis. 

Meyer and Armstrong found three 
reports of simultaneous presentation 
of rhinocerebral mucormycosis and 
diabetes mellitus.’ Bragg and James"! 
described one patient with juvenile 
onset diabetes of many years’ dura- 
tion who had fatal chest mucormyco- 
sis. We found no cases of either nonfa- 
tal or fatal pulmonary mucormycosis 
near the onset of juvenile diabetes in 
the literature. 

The treatment of pulmonary mucor- 





mycosis is difficult. Amphotericin B, 
the only useful drug, is probably less 
effective in mucormycosis than in 


cryptococcosis, histoplasmosis, and 
candidiasis.” 
Successfully estimating precise 


amounts of amphotericin B needed to 
treat pulmonary mucormycosis de- 
pends on toxic and therapeutic re- 
sponse. A 2-g total dose over two to 
three months has been recom- 
mended.“ 

Control of the underlying disease 
and surgical excision of infected tis- 
sue must also be considered if a cure is 
to be effected.’ 

Prior to 1977, only six of 90 patients 
with histologically confirmed pulmo- 
nary mucormycosis survived. 

GEORGE M. JOHNSON, MD 
Department of Pediatrics 


JERRY J. BALDWIN, MD 
Department of Pathology 
Fargo Clinic 

737 Broadway 

Fargo, ND 58128 
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Hereditary Congenital Nongoitrous 
Hypothyroidism 


Congential hypothyroidism gener- 
ally is divided into sporadic (nongoi- 
trous) and goitrous types.'* The non- 
endemic goitrous variety usually has 
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been associated with enzymatic de- 
fects inherited as autosomal recessive 
traits.* Persons with sporadic hypo- 
thyroidism do not have goiters and 
may not have demonstrable thyroid 
tissue. The aplastic or hypoplastic 
type of primary hypothyroidism has 
been found to occur in 63% of infants 
indentified in newborn screening pro- 
grams.’ This condition has not been 
considered to be genetically transmit- 
ted, since rarely is more than one 
family member affected. Previous 
case reports in the literature have not 
demonstrated successfully that hered- 
itary nongoitrous hypothyroidism can 
occur, but recently we have seen two 
siblings with congenital hypothyroid- 
ism in whom no thyroid tissue could be 
detected by throid imaging. 


Report of Cases.—CAsE 1.—A boy who was 
6 years 5 months old was referred to the 
Texas Children’s Hospital, Houston, for 
evaluation of possible hypothyroidism. 
Gestation had been normal and delivery at 
home had been unremarkable. Although 
the newborn period was uncomplicated, a 
hoarse cry and constipation were noted. 
The child was unable to sit alone at 1 year 
of age. 

At the initial visit, he walked only with 
assistance and could not feed himself or 
speak. He reportedly had a good appetite 
and there was no constipation. He seemed 
sluggish and slept approximately 14 hours 
daily. A family History of thyroid disease 
was not elicited. A history of consanguinity 
was obtained in that his mother’s maternal 
grandmother was also his father’s matern- 
al great-grandmother. 

Physical examination revealed a small, 
myxedematous, quiet child. Weight was 
19.8 kg, length was 77 cm, and head circum- 
ference was 51 cm. Pulse was 100 beats per 
minute, and temperature was 36.7 °C rec- 
tally. The cry was hoarse, and the anterior 
fontanel measured 4 x 5 em. Thyroid tis- 
sue was not palpable in the neck or at the 
base of the tongue. Deep-tendon reflexes 
showed a marked delay in the relaxation 
phase. 

Bone age by skeletal survey was four to 
six months. The total thyroxine (T,) level 
was 1.6 pg/dL (normal, 4.5 to 11.5 g/dL) 
with a free T, level of 65% (normal, 80% to 
120%). Serum triiodothyronine (T,) by 
radioimmunoassay was undectectable, and 
the thyroid-stimulating hormone (TSH) 
value was greater than 100 ImU (normal, 1 
to 12 ImU). Thyroid uptake of ''I sodium 
iodide was 7% at four hours (normal, 5% to 
15%) and 2% at 24 hours (normal, 10% to 
25%). Imaging with '”I sodium iodide over 
the neck and upper portion of the chest 
failed to demonstrate functional thyroid 
tissue. 

CASE 2.—The 4'%-year-old brother of 
patient 1 had had an uncomplicated gesta- 
tion, delivery, and neonatal course. The 
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child had had a good appetite from birth 
but was constipated during thę first year 
of life. His first tooth erupted at 1 year of 
age. When he was first seen, he coud not 
speak and was unable to sit alore. He 
allegedly slept 22 hours per day. 

Physical examination revealed < pale, 
myxedematous boy with a hoarse cry. His 
weight was 11.1 kg, length was 71.5 cm, and 
head circumference was 46.5 cm. Heart 
rate was 63 beats per minute and tempera- 
ture was 36.7 °C rectally. The anterior 
fontanel was 3.5 x 4.5 cm. Muscle tome was 
diminished, and relaxation phase of deep- 
tendon reflexes was delayed markedly. 

The bone age was approximately one 
month by skeletal survey. Serum T, by 
radioimmunoassay was undectable, total T, 
level was 1.4 ug/dL, free T, value was 56%, 
and TSH level was greater than 100 ImU. 
Uptakes of '"I were 6% at four hours and 
2% at 24 hours. Imaging over the neek and 
upper part of the chest with ‘I sodium 
iodide revealed no thyroid tissue. 

Both patients were discharged on a regi- 
men of thyroid hormone and were to be 
followed up in the outpatient clinic. Two 
unaffected siblings were clinically euthy- 
roid, including a 4-month-old male infant 
with a serum T, level of 13.8 g/dL. 


Comment.—The presence of congen- 
ital hypothyroidism in two of four 
children produced from a consangui- 
neous marriage is highly suggestive 
of an autosomal recessive inheritance 
pattern. Previous authors’ have de- 
scribed similar instances, although 
some of the reports occurred before 
reliable thyroid imaging was avail- 
able. Greig et alë reported three 
instances of familial nongoitrous hy- 
pothyroidism. One pair of monozygous 
twins had no demonstrable thyroid 
tissue on thyroid imaging after TSH 
stimulation, whereas another pair of 
monozygous twins had only residual 
thyroid tissue in normal and ectopic 
positions. In the third instance, an 
infant was shown to be “athyreotic” 
by imaging, and the mother was also 
said to be “athyreotic” although de- 
finitive studies were not carried out. 
Cross et al’ described two congenitally 
hypothyroid sisters whose parents 
were cousins. One sister showed some 
activity in the thyroid region with 
sodium pertechnetate Tc 99m, but not 
by I imaging; the other was athy- 
reotic by both methods. In a group of 
54 affected patients, Neel et al’ found 
six sibships containing two or more 
affected children. In three of these 
sibships, the patients were athyreotic. 
Three sibships were “mixed” one 
child being athyreotic and the other 
having a variable amount of thyroid 
tissue. 


ae 


It is apparent that sporadic hypo- 
thyroidism can occur in a heritable 
form, probably on an autosomal reces- 
sive basis. After therapy has been 
initiated, diagnostic studies of hypo- 
thyroid persons should be interpreted 
with caution, since the presence of a 
goiter may be masked by early treat- 
ment. However, the evaluation of 
cases of patients with untreated con- 
genital hypothyroidism should include 
thyroid imaging with short-half-life 
isotopes. When sporadic hypothyroid- 
ism is diagnosed, the possibility of 
consanguinity should be considered 
because additional affected siblings 
may be produced and the parents may 
require genetic counseling for future 
pregnancies. Although the newborn 
screening programs may identify 
these infants in the future, screening 
is not conducted uniformly in all parts 
of the world, and conclusions concern- 
ing the outcome of early treatment on 
intelligence and school performance 
cannot be drawn for several years. 

A third sibling has been found by 
the newborn screening program with 
a low T, value, a TSH level of greater 
than 160 ImU, and an absence of a 
thyroid on scan. 
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Ruptured Mycotic Aneurysm of 
Abdominal Aorta: Successful 
Treatment in a Child 


Mycotic aneurysm of the aorta is a 
rare complication of bacterial endo- 
carditis. It is invariably fatal without 
surgical excision. The successful treat- 
ment of this complication in a child 
with Staphylococcus aureus pancardi- 
tis is described. To our knowledge, this 
is the first report of a child in whom a 
mycotic aneurysm of the abdominal 
aorta was successfully managed by 
aneurysmectomy and ligation of aor- 
ta. 


Report of a Case.—A 9-year-old girl was 
admitted to Ben Taub General Hospital, 
Houston, on Jan 16, 1979, with a one-week 
history of fever, malaise, headache, and leg 
pain. Her previous medical history included 
chronic atopic dermatitis involving the 
entire body surface and bronchial asthma 
since 5 months of age. Examination at 
admission revealed a moderately ill child 
with a rectal temperature of 38.5 °C, blood 


Fig 1.—On initial phase of abdominal aortogram, jet of contrast 
material emerges from bifurcation of aorta, lining aneurysmal sac. 
Hepatic, splenic, and bilateral renal arteries appear intact. Left 


common iliac artery is not opacified. 
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pressure of 105/80 mm Hg, heart rate of 
140 beats per minute, respiratory rate of 
25/min, and weight of 27 kg. There was a 
hyperdynamic precordium with a grade 
3/6, high-pitched, blowing pansystolic mur- 
mur at the apex. The heart sounds were 
normal, and no diastolic murmur was 
heard. The lungs were clear, the liver was 
enlarged and tender, the spleen was not 
palpable, and there were splinter hemor- 
rhages on the fingers and toes. The patient 
complained of moderate discomfort on pal- 
pation of the upper parts of the thighs 
(most marked on the left side), lower area 
of the abdomen, and both flanks, but no 
objective abnormalities were noted. The 
admission laboratory results were as fol- 
lows: hemoglobin, 11.5 g/dL; WBCs, 
20,700/cu mm, with 58% neutrophils, 29% 
band forms, 10% lymphocytes, and 3% mon- 
ocytes; and ESR, 50 mg/hr. The urine 


contained numerous WBCs and granular 


casts. A chest roentgenogram revealed car- 
diomegaly and diffuse bilateral pulmonary 
infiltrates. An ECG showed diffuse ST- 
segment elevation. Treatment with nafcil- 
lin sodium (200 mg/kg/day intravenously 
[IV ]) and gentamicin sulfate (5 mg/kg/day 
intramuscularly) was initiated. Staphylo- 


“4 
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coccus aureus grew from cultures of blood 
and urine; the organism was resistant to 
penicillin G potassium and sensitive to 
nafcillin and gentamicin. 

The next day, an echocardiogram indi- 
cated a moderate amount of pericardial 
fluid, but no valvular vegetations were 
visualized. Pericardiocentesis yielded puru- 
lent fluid, from which S aureus grew. A 
pericardial window with drainage was per- 
formed. Fever and abdominal and leg pain 
persisted. A gallium citrate Ga 67 scan 
revealed two areas of increased radionu- 
cleotide uptake in the right kidney, without 
other abnormalities. On the seventh hospi- 
tal day, surgical drainage of two large 
right intrarenal abscesses was performed. 
Cultures from the renal abscesses yielded S 
aureus, but blood cultures were sterile 
after the fourth hospital day. All S awreus 
isolates had the same antimicrobial suscep- 
tibility patterns, and by tube dilution sen- 
sitivities had a minimum inhibitory 
concentration and minimum bactericidal 
concentration to nafcillin of 0.2 mg/mL. 
The serum bactericidal concentration 
(SBC) on the sixth hospital day was 1:64 at 
the peak and 1:8 at the trough. Treatment 
with gentamicin was discontinued on the 


s 





Fig 2.—On later phase of same injection as in Fig 1, entire 
aneurysm is filled with contrast material. Collateral vessels to left 
leg are also visualized. 
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tenth day of therapy, but nafcillin was 
given for a total of 42 days. The repeated 
SBC on the 13th hospital day was 1:512 at 
the peak and 1:64 at the trough. The fever 
resolved on the 18th hospital day, and 
although the patients condition was 
markedly improved, she intermittently 
complained of nausea, epigastric pain, and 
poorly localized pain in the left flank, hip, 
and leg. During the final ten days of 
therapy, the fever reappeared. Upper gas- 
trointestinal tract series, bone and gallium 
scans, chest and lower extremity roentgen- 
ograms, and multiple blood and urine cul- 
tures failed to indicate a persistent focus of 
infection. 

The patient was discharged on the 43rd 
hospital day but was readmitted four days 
later because of continued fever and 
increasing leg pain. Examination revealed 
an unchanged murmur of mitral insuffi- 
ciency, a 10x 10-cm pulsatile mass in the 
periumbilical area, and absence of the left 
femoral pulse. Blood cultures were sterile. 
Treatment with nafcillin sodium (200 mg/ 
kg/day IV) was initiated. An abdominal 
aortogram (Fig 1 and 2), which was per- 
formed by percutaneous technique through 
the right femoral artery, showed a large 
aneurysm arising from the infrarenal por- 
tion of abdominal aorta near its bifurca- 
tion. The left common iliac artery was not 
opacified. 

Before elective surgical excision could be 
performed, hypovolemia and hypotension 
developed suddenly due to rupture of the 
aortic aneurysm. „lhe aorta was ligated 
below the origin of the renal arteries. Both 
common iliac arteries were ligated, and the 
ruptured aneurysm then was removed. Cul- 
tures of the aneurysmal tissue failed to 
show bacterial growth. Histologic section 
of aneurysmal wall showed numerous 
inflammatory cell infiltrates and exudates, 
but no aortic tissue per se or bacteria were 
seen. The fever gradually resolved postop- 
eratively, and the patient was discharged 
on the 40th day. Eighteen months after 
discharge, she remains asymptomatic. The 
murmur of mitral regurgitation and unde- 
tectable pulses in the lower extremities 
persist, and the legs are warm, well per- 
fused, and functional. 


Comment.—Since Sir William Osler 
coined the term “mycotic aneurysm” 
in his description of a patient with 
multiple aneurysms resulting from 
“malignant endocarditis” in 1885, 
this entity has been reported as an 
uncommon complication of bacterial 
endocarditis.’ It is particularly rare in 
the pediatric patient.** The most fre- 
quent organism is S awreus. Involve- 
ment of a previously normal heart 
valve, as occurred in our patient, 
occurs in as many as one third of 
cases. However, preexisting cardio- 
vascular abnormalities (including con- 
genital heart disease), especially 
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coarctation of the aorta, raeumatic 
heart disease, syphilitic aortitis, cystic 
medial necrosis of the aorta, or a-her- 
osclerosis, are known to predispose to 
mycotic aneurysm in patients with 
infectious endocarditis. The pat ents 
commonly have multiple peripheral 
foci of infection (lungs, kidneys, 
spleen, etc) as well as endocarditis. 

The formation of an aneurysma in 
the patient with bacterial endocarditis 
may involve the following three mech- 
anisms: (1) direct invasion of the 
arterial walls by bacteria; (2) sepzic or 
bland emboli occluding the vasa vaso- 
rum, particularly at a site of bifurca- 
tion or narrowing; and (8) immune 
complex deposition resulting in dam- 
age to the arterial wall.° Our patient’s 
course suggests the second mècha- 
nism, with a localized arteritis fol- 
lowed by a gradual inflammatory 
process leading to weakness o- the 
vessel wall and eventual aneurysmal 
dilation. A predilection for the aorta 
and superior mesenteric artery is 
known, but any artery can be 
involved.’ 

Fever is the most frequent clinical 
sign of mycotic aneurysm of the aorta, 
which may or may not be associated 
with abdominal or back pain. The 
reappearance of fever and the asso- 
ciated intermittent and poorly local- 
ized abdominal, flank, and upper thigh 
pain were undoubtedly the result of 
the aneurysm in our patient. Hewev- 
er, the absence of physical signs sug- 
gesting this diagnosis during the first 
hospitalization resulted in the failure 
to consider this rare complication. 
However, the difficulty of diagnosis is 
underscored by Bennett and Charry’s 
review of 34 cases; 79% of the pazients 
had ruptured aneurysms before the 
diagnosis was suspected, and eeeh of 
these patients died.* Once a mycotic 
aneurysm is suspected, aortography 
should be performed and should be 
promptly followed by complete surgi- 
cal excision of the aneurysmal sac. 
Although various operative tech- 
niques have been described,**:’® place- 
ment of a prosthetic graft bypassing 
the excised area appears to ke the 
treatment of choice. However, there is 
a great deal of controversy regerding 
the optimal timing of insertion of a 
prosthetic graft into infected tissue. 
The mode of therapy in our patient 
was dictated by the urgency for 
hemostasis, and its success was un- 
doubtedly the result of adequaze col- 
lateral circulation to the lower ex- 


tremities. We were unable to find a 
previously published report in the 
English literature describing a pa- 
tient whose aorta had been ligated 
without insertion of a prosthetic graft 
for the management of aortic aneu- 
rysm. Whether additional surgical 
intervention will be required in the 
future is unknown. 
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Cephalic Tetanus as a Complication 
of Nasal Foreign Body 


Tetanus, a disease of global impor- 
tance, is relatively uncommonly en- 
countered in the United States. How- 
ever, the mortality in reported cases 
of tetanus is higher in the United 
States than in the developing coun- 
tries.! Early recognition and intensive 
supportive management are vital for 
survival. Cephalic tetanus is an unus- 
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ual form of the disease and has been 
described as a complication following 
head injury.” This report describes an 
occurrence of cephalic tetanus second- 
ary to a nasal foreign body in an 
unimmunized child. 


Report of a Case.—A 2-year-old girl had 
unilateral nasal discharge of two days’ 
duration. A match stick was removed from 
the right nostril. She returned the next day 
with fever, irritability, and inability to 
open her mouth. Examination revealed 
trismus and opisthotonos. The child had 
received no immunizations. Lumbar punc- 


normal, with nearly normal plasma cate- 
cholamine levels. 


Comment.—Tetanus, although un- 
commonly seen in the United States, 
continues to be associated with mor- 
tality up to 50%.° Early diagnosis, 
administration of human tetanus im- 
mune globulin, maintenance of air- 
way, and supportive care are essential 
for improved survival rates. Cephalic 
tetanus has an incubation period of 
only one or two days and carries an 
especially poor prognosis.*? This case 


BP ties Era phenothiazines and __‘llustrates the possibility of occur- 
~ strychnine in blood and urine were nega- rence of cephalic tetanus with a nasal 
= tive. The clinical diagnosis of tetanus was for eign body. Cranial nerve dysfunc- 
= made and 3,000 units of human tetanus tion, especially involving the seventh 
= immume globulin was administered intra- nerve as observed in this patient, is a 
= muscularly along with penicillin G potas- characteristic feature of cephalic teta- 
re. sium. The next day intermittent episodes nus. Sympathetic nervous system 
a an Paraoa : E Rr deaathin a overactivity can be a troublesome and 
2 tilation developed. She was transferred to P? tentially life-threatening complica- 
_ Children’s Hospital of Michigan, Detroit. tion. In our patient, the plasma cate- 
y cholamine levels remained elevated 


Physical examination revealed an alert, 
irritable, and apprehensive child with a 
temperature of 37.8 °C, heart rate of 156 
beats per minute, and blood pressure (BP) 
of 120/60 mm Hg. Respirations were 30/ 
min with a mild inspiratory stridor. Also 
noted were severe trismus, prominent 
nasolabial folds, and spasm of the right 
orbicularis oculi. The extensor tone in all 
extremities was increased, with periodic 
opisthotonos and worsening of the inspira- 
tory stridor and cyanosis. The deep-tendon 
reflexes were exaggerated. A nasotracheal 
tube was inserted. From the second to the 
fifth hospital day, the BP was observed to 
be periodically elevated up to 140/110 mm 


= Hg, with episodes of diaphoresis and 


flushed face. Plasma catecholamines by 
radioenzymatic assay revealed normal lev- 
els of dopamine and elevation in levels of 
epinephrine and norepinephrine (Table). 
The patient received diazepam and chlor- 
promazine (Thorazine) and was kept in a 
dark, quiet room. On the seventh hospital 
day, a tracheostomy was performed for 
continued airway maintenance. There was 
gradual improvement of all the clinical 
signs during the next two weeks; decannu- 
lation of tracheostomy was successful and 
physical examination results were normal, 
except for a mild trismus. The patient was 
discharged after receiving a diphtheria, 
pertussis, and tetanus immunization and 
oral polio vaccine. Follow-up examination 
results ten weeks after the discharge were 
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many days after clinical improvement 
occurred. Pharmacologic a and B 
blockade may be necessary in the 
management of severe forms of sym- 
pathetic overactivity’; however, this 
action must be taken with extreme 
caution because a fatality has been 
reported in association with such ther- 
apy.” 
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Nodular Regenerative 
Hyperplasia of the Liver: 

An Unusual Cause of Portal 
Hypertension in Childhood 


Nodular regenerative hyperplasia 
of the liver is a disease usually of 
adults, characterized by portal hyper- 
tension, normal or mildly elevated 
serum concentrations of alkaline phos- 
phatase and transaminase, and dif- 
fuse regenerative nodules throughout 
the liver with absent or minimal fibro- 
sis. Because the youngest patient 
described thus far with nodular regen- 
erative hyperplasia of the liver has 
been 17 years of age, this entity is 
seldom considered in the differential 
diagnosis of portal hypertension in 
childhood. In this report we describe 
a 14-year-old boy with portal hyper- 
tension secondary to nodular regen- 
erative hyperplasia of the liver in 
whom the diagnosis was achieved 
only by laparotomy and a wedge liver 
biopsy. 


Report of a Case.—A 14-year-old boy was 
admitted to the hospital for evaluation of 
splenomegaly and epistaxis. Otherwise he 
was asymptomatic, and there was no fami- 
ly history of bleeding, liver disease, para- 
sites, or contact with Schistosoma man- 
sont. 

The patient was well nourished, with 
development at Tanner Stage III, a height 
of 162 cm, and a weight of 51.1 kg. Pete- 
chiae were scattered over his trunk, but no 
lymphadenopathy, pallor, spider angioma- 
ta, edema, or clubbing were evident. The 
liver was nontender and palpable 2 cm 
below the right costal margin with a span 
of 11 cm. A firm, nontender spleen was 
palpable 8 em below the left costal mar- 
gin. 

Laboratory tests yielded the following 
values: hemoglobin, 11.7 g/dL; hematocrit, 
33.4%; normal RBC indices; WBC coun®, 
3,500/cu mm, with a normal differential 
cell count; platelet count, 47,000/cu mm; 
reticulocyte count, 1.7%; prothrombin time, 
12.9 s (control, 11.7 s); partial thromboplas- 
tin time, 36.4 s; total serum protein, 7.6 
g/dL; albumin, 4.2 g/dL; total bilirubin, 0.7 
mg/dL (direct, 0.2 mg/dL); alkaline phos- 
phatase, 199 units/L; SGPT, 38 units/L; 
5’-nucleotidase, 13.6 IU/L; and y-glutamy] 
transpeptidase, 40 IU/L. Serum electro- 
lyte, BUN, creatinine, calcium, inorganic 
phosphorus, uric acid, and creatine phos- 
phokinase levels were normal. A sulfobro- 
mopthalein sodium test disclosed 15% 
retention at 45 minutes (normal, < 6%). 
The serum IgG level was elevated (1,734 
mg/dL), as was the serum IgA level (291 
mg/dL). The serum IgM level was normal. 
The C4 level was slightly low (12 mg/dL), 
but the C3 and 50% complement hemolysis 
values were normal. No immune complexes 
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were detected, but alloantibodies to plate- 
lets were present. Studies for hepatitis B 
surface antigen and antibody and for rheu- 
matoid factor yielded negative results, as 
did those for antinuclear, antimitochon- 
drial, and anti-smooth muscle antibodies. 
An intermediate-strength PPD was nega- 
tive, and titers for toxoplasmosis, rubella, 
cytomegalic inclusion, and herpes viruses 
were negative. A fresh rectal mucosal 
crushed specimen examined for Schistoso- 
ma was negative, as was an S mansoni 
complement fixation test. The sweat chlo- 
ride level was 18 mEq/L; serum ceruloplas- 
min concentration, 34 mg/dL; and serum 
a,-antitrypsin concentration, 250 mg/dL. 
Epstein-Barr virus titers suggested prior 
infection, and stool and throat cultures for 
viruses were negative. Results of a routine 
urinalysis and urine test for amino acids 
were normal. Stool samples showed no ova 
or parasites. Chest roentgenogram and 
intravenous pyelogram were normal. A liv- 
er-spleen scan showed a liver of normal size 
and configuration and an enlarged spleen. 
The bone marrow was hypoplastic with 
decreased cellularity, normal maturation of 
granulocytes, and adequate megakaryo- 
cytes. On esophagoscopy, varices were 
prominent. At laparoscopy, the liver 
appeared diffusely nodular; however, per- 
cutaneous Menghini biopsy specimens 
showed normal liver parenchyma and 
architecture. A minilaparotomy was then 
performed for the purpose of obtaining a 
wedge liver biopsy sample. The liver had 
the gross appearance of diffuse macronod- 
ular cirrhosis. Micgoscopically, the lobular 
architecture was diffusely replaced by 
regenerative nodules separated by narrow 
bands of normal or compressed hepatic 
parenchyma (Fig 1). The nodules were 
usually smaller than normal lobules, and 
central veins were either absent or eccen- 
trically located. Portal spaces were normal 
or minimally expanded without inflamma- 
tion, ductular proliferation, or fibrosis (Fig 
2). Duripg the last 12 months, the patient’s 
clinical and biochemical status has re- 
mained unchanged. 


Comment.—The disease, nodular re- 
generative hyperplasia of the liver, 
first described by Steiner in 1959," is 
also known as nodular transformation 
of the liver, nodular noncirrhotie liv- 
er,’ noncirrhotic portal hypertension,’ 
and miliary hepatocellular adenoma- 
tosis.” Nodular regenerative hyperpla- 
sia of the liver should not be confused 
with focal nodular hyperplasia, cirrho- 
sis, or partial nodular transformation 
of the liver characterized by regener- 
ative nodules restricted to the porta 
hepatis and adjacent hepatic paren- 
chyma. 

Thirty-one cases of nodular regen- 
erative hyperplasia of the liver in 
patients 17 to 88 years of age have 
been reported in the English litera- 
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Fig 1.—Regenerative nodule. Note interface with normal hepatic parenchyma com- 
pressed by nodule (arrows) (reticulum stain, original magnification X 122). 





Fig 2.—Low-power view of liver shows regenerative nodules with minimal portal fibrosis 
without cirrhosis (reticulum stain, original magnification X 28). 


ture.’ The majority of these patients 
have been older than 40 years of age. 
Hepatomegaly, splenomegaly, and 
esophageal varices are commor, while 
ascites occurs infrequently. 

The pathogenesis of nodular regen- 
erative hyperplasia of the liver 
remains unclear but may reflect a 
regenerative response to liver cell 
injury, the result of an immune or 
autoimmune process. The pathogene- 
sis is suggested by the association of 
nodular regenerative hyperplasia of 
the liver with rheumatoid arthritis, 
Felty’s syndrome,** and the syndrome 


consisting of calcinosis cutis, Ray- 
naud’s phenomenon,  sclerodactyly, 
and telangiectasia.” Six of the 14 
patients previously described had an 
elevated ESR," seven of 14 had an 
increased serum IgG level and 
three had Felty’s syndrome and a 
positive antinuclear factor.* Our pa- 
tient not only had an elevated ESR 
but also elevated serum IgG and IgA 
levels, and a slightly depressed C4 
level. He also had a hypoplastic bone 
marrow that may also reflect an 
autoimmune disturbance.'''? Other 
hypotheses for nodular regenerative 
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hyperplasia of the liver include myelo- 
proliferative diseases," tuberculosis," 
bacterial endocarditis," congestive 
heart failure,’ and gold therapy.® 
However, the relationship between 
these diseases and nodular regenera- 
tive hyperplasia of the liver is proba- 
bly coincidental. 

In nodular regenerative hyperplasia 
of the liver, normal results of liver 
function tests orslight abnormalities of 
the serum alkaline phosphatase and/or 
serum transaminase activity usually 
are present. However, as was the situa- 
tion in our patient, the sulfobromo- 
phthalein retention test has yielded 
consistently abnormal results in all six 
patients studied previously.’ 

In the evaluation of portal hyper- 
tension in children with normal liver 
function test results, the usual differ- 
ential diagnosis includes portal vein 
thrombosis, cystic fibrosis, Wilson’s 
disease, a,-antitrypsin. deficiency, 
schistosomiasis, congenital hepatic fi- 
brosis, and Jamaican veno-occlusive 
disease. All but congenital hepatic 
fibrosis are usually diagnosed prior to 
liver biopsy. In congenital hepatic 
fibrosis, liver tissue obtained by per- 
cutaneous needle biopsy often appears 
normal. Similar problems in the diag- 
nosis of nodular regenerative hyper- 
plasia of the liver by percutaneous 
needle biopsy have been described.**:'° 
In our patient, diagnosis of nodular 
regenerative hyperplasia of the liver 
and exclusion of other diseases in 
which regenerative nodules are pres- 
ent was possible only by evaluation of 
sufficient tissue obtained by wedge 
liver biopsy. 

GARTH ALPERSTEIN, MB, CHB 

ELLEN KAHN, MD 

HARVEY AIGES, MD 

FREDRIC DauM, MD 

Department of Pediatrics 

Division of Pediatric 
Gastroenterology 

North Shore University Hospital 

Manhasset, NY 11030 
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Thoracic Cord Tumor Appearing 
as Recurrent Abdominal Pain 


Recurrent abdominal pain in child- 
hood is a common and troublesome 
problem for the practitioner. The dif- 
ferential diagnosis includes urinary 
tract infection, urolithiasis, constipa- 
tion, peptic ulcer disease, infectious or 
parasitic colitis, inflammatory bowel 
disease, diverticulitis, intermittent 
volvulus, cholelithiasis, recurrent pan- 
creatitis, drug or food intolerance, 
abdominal mass lesion, porphyria, 
sickle cell disease, psychosomatic ex- 
pression of emotional stress, and 
school refusal. Our case is presented to 
illustrate an uncommon, but impor- 
tant, cause of abdominal pain that 
was overlooked by numerous physi- 
cians despite the existence of a subtle 
clue. 


Report of a Case.—A 3-year-old girl was 
seen by a physician six weeks prior to 
hospitalization because of a cough, sore 
throat, and temperature to 39 °C. An anti- 
biotic to be taken orally was prescribed, 
and the illness resolved in a few days. 

Approximately one week later, the child 
awoke screaming and doubled over with 
apparent abdominal pain that lasted 20 
minutes. There was no anorexia, nausea, 
vomiting, weight loss, diarrhea, or dysuria. 
A purgative was given, but no relief was 
obtained. The pain continued to occur each 
night, and the child was taken to a hospital 
emergency department where the diagno- 
sis of urinary tract infection due to Escher- 
ichia coli was made without confirmation 
by culture, and the child was given sulfa- 
methoxazole-trimethoprim. When the 
symptoms failed to resolve, she was admit- 


A 
ted to a hospital and an extensive urologic 
evaluation was performed. Intravenous 
pyelography, cystoscopy, and a voiding cys- 
tourethrogram showed normal findings, as 
did roentgenograms of the lower gastroin- 
testinal (GI) tract. The pain persisted and 
became more frequent, occurring two to 
three times each night and at least once 
each day. The child was referred to the 
University of Texas Medical Branch, Gal- 
veston. 

Initial examination showed a child whose 
height and weight were appropriate for 
age. Vital signs and physical examination 
results were normal except for intermit- 
tent episodes of pain lasting as long as 20 
minutes during which the child would 
grasp her abdomen and ery out. The epi- 
sodes were associated with eructation. 

Laboratory evaluation included complete 
blood cell count, urinalysis, and determina- 
tions of serum electrolyte, BUN, creatin- 
ine, calcium, and phosphorus levels. All 
values were normal. A urine culture was 
sterile, and a screening test for porphyria 
gave negative.results. Roentgenograms of 
the upper GI tract showed normal findings 
except for a “positional” scoliosis in the 
thoracic region (Figure). Pediatric surgical 
consultants were unable to identify a cause 
for the pain. 

A diagnosis of functional abdominal pain 
was entertained after failure to identify an 
organic cause despite the absence of objec- 
tive evidence of a psychopathologie condi- 
tion. The parents were counseled regard- 
ing methods to eliminate secondary gain, 
and the child was sent home. The pain 





Curvature of thoracolumbar spine at T4-5 
level without rotatory component (angular 
scoliosis). 
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persisted despite compliance with physi- 
cian’s suggestions, and the child’s condition 
was evaluated again. Further roentgeno- 
graphic evaluation disclosed persistence of 
the angular scoliosis, however, pedicular 
erosion now was present. Myelography and 
subsequent surgery confirmed the pres- 
ence of an astrocytoma of the thoracic 
spinal cord extending from the fifth to 
tenth segmental level. Following surgical 
decompression of the lesion, the recurrent 
pain was relieved. 


Comment.—The diagnosis of psy- 
chogenic pain should be made on the 
basis of positive criteria and not sim- 
ply by exclusion of organic causes. 
Many aspects of this case argue 
against the acceptance of this child’s 
pain as psychosomatic.’ Psychogenic 
abdominal pain tends to occur around 
school age and early adolescence. The 
family was free of psychosomatic ill- 
ness. Furthermore, no marital discord, 
family illness or death, or recent sepa- 
ration event could be identified. The 
parent-child interaction seemed heal- 
thy. The family seemed appropriate in 
their concern about the illness. There 
“were no unusual sleeping arrange- 
ments in the family. Finally, function- 
al pain rarely awakens a child from 
sleep, while the recumbent position is 
known to exacerbate symptoms due to 
spinal cord lesions.” 

Scoliosis note on abdominal or tho- 
racic roentgenograms should never be 
assumed to be “positional” until it is 
proved to resolve on repeat study. 
Scoliosis in early childhood in the 
absence of vertebral anomalies should 
suggest local disease such as intrame- 
dullary or extramedullary tumors, 
trauma, or an infectious process such 
as osteomyelitis or epidural abscess.* 

Spinal cord tumors usually appear 
fh one of two ways: either as severe 
back or radicular pain, or with long 
tract signs and sphincter distur- 
bances.* Our patient’s abdominal pain 
may have been “radicular” in nature 
as the eighth through 12th thoracic 
nerve roots serve the abdominal wall, 
but it seems more likely that her pain 
represented irritation of nerve fiber 
tracts normally supplying abdominal 
viscera and thereby is an example of 
“referred pain.” Medicine is replete 
with examples of referred pain such 
as diaphragmatic pain referred to the 
shoulder and ischemic heart pain per- 
eeived on the inner aspect of the left 
arm. 

This case represents an unusual 
cause of abdominal pain and points 
out the need to include spinal disease 
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in the list of differential diagnoses. 
Furthermore, it points out tHe danger 
of making a diagnosis of psyc10so- 
matic illness by exclusion instead of 
seeking positive criteria. Finally, in 
children, persistent angular scoliosis 
as an isolated finding should net be 
overlooked as it most often signals 
local disease. 

ERNEST D. Buck, MD 

Pediatric Department 

University of Texas 

Medical Branch 
Ninth and Market 
Galveston, TX 77550 


JOHN BODENSTEINER, MD 

Department of Neurology 
and Pediatrics 

University of Oklahoma 

PO Box 26307 

Oklahoma City, OK 73126 
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Autosomal Dominant Aniridia 
in Association With 
Craniopharyngioma 


Aniridia or congenital abserce of 
the iris follows an autosomal domi- 
nant inheritance pattern with = high 
degree of penetrance.’ Most af-ected 
individuals have nystagmus, cata- 
racts, and secondary glaucoma result- 
ing in sharply decreased visual acuity. 
However, the report of an af-ected 
kindred in which 18 of 32 individuals 
tested had normal visual acuity sug- 
gests that there may be more than one 
autosomal dominant aniridia syn- 
drome.’ 

About one third of cases of aniridia 
are thought to be the result of a new 
mutation, and this “sporadic” form of 
aniridia is associated with an in- 
creased incidence of Wilms’ tumor 
and other congenital malformations.” + 
The association of sporadic aniridia- 
Wilms’ tumor and a deletion -m the 
short arm of chromosome 11 has 
important implications for those in- 
terested in the genetic causes of ehild- 
hood cancer’ and in the two-mutation 
model of tumorigenesis.’ In this arti- 
cle we report what we believe is a 
hitherto undescribed association of 
aniridia with a carniopharyngioma, a 


tumor of embryonic origin that may 
represent another example of this 
phenomenon. 


Report of a Case.—A 5-year-old girl (III-3 
in the Figure) was referred for evaluation 
of short stature and weight loss. She had 
been the 3.32-kg product of a full-term 
uncomplicated pregnancy, labor, and deliv- 
ery, born to a 20-year-old gravida 3, para 1, 
abortus 1 mother. Eye examination shortly 
after birth had disclosed a large central 
cataract on the left and a small filamentous 
cataract on the right. Although medical 
follow-up was erratic, records show that 
she grew normally up to age 11 months. At 
age 3% years when seen at another hospi- 
tal, her height was 89 cm, with a weight of 
11 kg (both less than the third percentile 
for age). She then was unavailable for 
medical follow-up until referred to St 
Louis Children’s Hospital with a six-month 
history of weight loss. At that time, a 
history was given of intermittent frontal 
headache associated with nausea and vom- 
iting and decreased appetite for the pre- 
vious two years. The family history dis- 
closed numerous visual defects (Figure). 
The mother (II-5), maternal grandmother 
(I-4), and maternal great-aunt (1-5) of the 
proposita have aniridia with congenital 
cataracts and glaucoma. A maternal uncle 
(II-9) also has glaucoma, presumably sec- 
ondary to aniridia. On the father’s (II-4) 
side of the family are congenital cataracts 
with glaucoma. A paternal aunt has cata- 
racts with glaucoma, and the paternal 
grandfather also is said to have cataracts. 
The 7-year-old brother of the proposita has 
normal visual acuity and is of normal 
height and weight. There was no history of 
parental consanguinity. 

Physical examination showed an alert, 
cooperative, but cachectic girl in no acute 
distress. Height was 92 cm; weight, 9.1 kg; 
and head circumference, 46.5 cm. Abnor- 
mal physical findings included bilateral 
aniridia and intermittent nystagmus. The 
left disc was difficult to visualize because 
of a dense central cataract but appeared to 
be less pale than the right disc, which was 
small and atrophic. Increased intraocular 
pressure was noted in the left eye. Pres- 
sure in the right eye was normal. The 
patient was able to count fingers at a 
distance up to 35 em. She also had bilateral 
brachydactyly of the fifth fingers. Other- 
wise, findings from her physical examina- 
tion were unremarkable. There was a mild 
hypochromic microcytic anemia with a 
hemoglobin value of 10.7 g/dL of blood; 
hematocrit reading was 31.8%. Specific 
gravity on a random urine specimen was 
1.017. Electrolyte, BUN, creatinine, serum 
protein, and liver function test values were 
within normal limits. The thyroxine level 
was 5.3 „g/dL with a thyroid-stimulating 
hormone level of less than 2 »U/mL. Morn- 
ing cortisol level was 24.8 „g/dL with an 
evening cortisol level of 14.9 ug/dL. In 
response to an arginine-levodopa stimula- 
tion test, her peak growth hormone 
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response was 4.6 ng/mL. Serum somatome- 
din level by bioassay was less than 0.2 
units/mL. Hand and wrist films disclosed a 
bone age of 2 years 9 months with diffuse 
osteopenia. A skull x-ray film showed an 
enlarged, symmetrically ballooned sella 
with suprasellar calcifications. On com- 
puted tomographic scan, a large suprasel- 
lar cystic mass appeared to be obliterating 
Monro’s foramina with resultant hydro- 
cephalus of the lateral ventricles. 

Analysis of Giemsa-trypsin banded met- 
aphase and prometaphase chromosomes 
prepared from peripheral leukocytes dis- 
closed a normal female karyotype. Specifi- 
cally, there was no detectable chromosome 
deletion. 

A large craniopharyngioma was re- 
moved via a transfrontal craniotomy. The 
patient’s postoperative course was compli- 
cated by diabetes insipidus, panhypopitui- 
tarism, and abdominal distention, which 
were treated appropriately. 


Comment.—Congenital aniridia is 
estimated to occur in approximately 
one of 50,000 live births. About two 
thirds of these cases are believed to 
represent inheritance of an autosomal 
dominant trait. In addition to absence 
of the iris, there is a high incidence of 
associated glaucoma (thought to be 
secondary to structural changes in the 
angle), cataracts, and nystagmus. The 
iris develops late in the embryonic 
period at about 11 or 12 weeks of 
gestation and is composed of two 
layers: the mesoderm and the neuroec- 
toderm. Two theories have been pro- 
posed to account for the defect in iris 
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formation.” One theory proposes a 
defect in neuroectodermal develop- 
ment, and a second suggests that 
aberrant or persistent vascular mes- 
oderm of the lense tunica vasculosa 
and the anterior optic cup prevents 
normal growth of the iris. Elsas et al? 
suggested that there are four possible 
phenotypes. of congenital aniridia. 
They proposed that the phenotype in 
which aniridia occurs with nystagmus, 
foveal hypoplasia, secondary glauco- 
ma, and corneal pannus is secondary 
to defective development of the neu- 
roectoderm. They suggested that a 
second phenotype may result from a 
localized mesodermal defect. The 
kindred in which many individuals 
had normal visual acuity was thought 
to be an example of this second type.” 
The third type of aniridia appears to 
be associated with mental retardation 
as a prominent feature. The fourth 
phenotype is now known to be asso- 
ciated with Wilms’ tumor, other 
genitourinary tract anomalies, and a 
deletion of the short arm of chromo- 
some 11. Our patient probably repre- 
sents an example of the first pheno- 
type. 

Unlike Wilms’ tumors, craniophar- 
yngiomas are not malignant neoplas- 
tic congenital malformations. Howev- 
er, these tumors do arise on the basis 
of developmental errors’ and are 
believed to be remnants caused by 
failure of obliteration of Rathke’s 


ad 


pouch. Embryologically, Rathke’s 
pouch begins to detach at about the 
eighth week of embryonic life, and 
subsequent development of the ante- 
rior pituitary proceeds over the next 
four weeks. 

The oceurrence of craniopharyngio- 
ma in one member of a pedigree in 
which aniridia is found to be segregat- 
ing as a dominant trait without asso- 
ciated birth defects may be no more 
than coincidental. It is also possible 
that there is a combined effect on 
neuroectodermal development of two 
such dominant genes, one for cataract 
and the other for aniridia, which are 
segregating on either side of the 
family described here. The suggestion 
that the association of these ectoder- 
mal defeets in the same individual is 
not due to chance seems biologically 
plausible. The observation of other 
occurrences of craniopharyngioma in 
association with aniridia may provide 
new understanding of neuroectoder- 
mal development. 

SANDRA L. BLETHEN, MD, PHD 
Division of Endocrinology and 
Metabolism 


KuTay Taysi, MD 

Division of Genetics 

St Louis Childrens Hospital 

500 S Kingshighway Blvd 

PO Box 14871 

St Louis, MO 63178 

The Edward Mallinckrodt 
Department of Pediatrics 

Washington University School of 
Medicine 

St Louis, MO 63178 
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Crescormon® (somatropin) 

Before prescribing or administering, please consult complete product in- 
‘ormation, a summary of which follows: 

INDICATIONS AND USAGE: Crescormon is indicated only for long-term 
'reatment of children who have growth failure secondary to somatropin 
deficiency. 

CONTRAINDICATIONS: Crescormon should not be used in hypopituitary 
children who have evidence of actively growing intracranial tumors. If 
the epiphyses are closed, Crescormon is ineffective and should not be used. 
WARNINGS: In spite of rigorous requirements for the collection of pitui- 
tary glands used in the preparation of Crescormon, the risk of transmittin 
hepatitis cannot be excluded. The risk can be considered extremely nali 
as no cases have been reported. 

PRECAUTIONS: Crescormon should be injected intramuscularly. Care 
should be exercised to assure that the drug is not injected into the sub- 
cutaneous fat as lipoatrophy may occur at the injection site. Injection into 
fat also may increase the risk of antibody development. Because of the 
diabetogenic actions of somatropin all patients should regularly be tested 
for evidence of glucosuria. Concomitant glucocorticoid therapy may in- 
hibit the growth promoting effect of Crescormon. 

A state of hypothyroidism may develop in a number of growth hormone 
deficient children as a natural course of this condition. Since untreated 


hypothyroidism may interfere with the response to Crescormon, (somatro- 
pin) patients should have a periodic thyroid function test and should be 
treated with thyroid hormone when indicated. 
ADVERSE REACTIONS: Although infrequent, Crescormon may cause the 
formation of antibodies to somatropin. Such antibodies have potential for 
inhibition of further linear growth response to continued somatropin treat- 
ment. Patients failing to respond to treatment should therefore be tested 
for antibodies. 
OVERDOSAGE: None. 
DOSAGE AND ADMINISTRATION: Crescormon is supplied in vials of 
4 IU of lyophilized, sterile somatropin. Dosage and schedule for admin- 
istration must be individualized for each patient. The maximum growth 
rate obtained per unit of somatropin administered occurs at or near a 
dosage of 0.3 IU somatropin/kg body weight/week. Crescormon is gen- 
erally administeed every other day or three times weekly. It may be 
necessary to inæease the dosage of Crescormon in older hypopituitary 
children, particularly if sexual maturation has not occurred. After long 
periods F treatment (usually two or more years), the growth rate may 
decline in spite cf continued somatropin therapy. Withdrawal of treatment 
for several months may result in a renewal of the growth response on 
resumption of treatment. ° 
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Letters to the Editor 


Erythromycin-Resistant Group A 
Streptococci 


Sir._Subsequent to the article by 
Maruyama et al (JOURNAL 1979; 
133:1148-1145), which reported 
resistance of group A streptococci to 
erythromycin, our group performed 
resistance studies to penicillin, eryth- 
romycin, and cephalosporin on 200 
group A streptococci cultures. We 
found all to be sensitive to each anti- 
biotic. 

We used the standard Kirby-Bauer 
disk sensitivity method, as follows: 
We first isolated group A &8-strepto- 
cocci from cultures of throat material 
by use of the bacitracin disk method. 
Tryptic soy broth was inoculated with 
a few colonies of f-streptococci and 
incubated to desired turbidity (about 
eight hours). The broth culture was 
then streaked in three planes onto a 
Mueller-Hinton plate supplemented 
with sheep blood. With flamed for- 
ceps, antibiotic disks of penicillin (10 
units), erythromycin (15 ug), and 
cephalosporin (30 ug) were added. 
Plates were incubated overnight at 35 
°C and zone diameters read the next 
day against known ranges for each 
antibiotic tested. Our results are in 
marked contrast with those of Gentry 
and Burns,' who found 22 of 100 cul- 
tures to be resistant to erythromy- 
cin. 

In addition, we performed another 
200 cultures in the winter of 1981, with 
the same results. 

We believe that periodic sensitivi- 
ties of group A streptococci should be 
determined, but our data do not sup- 
port the policy of performing follow- 
up cultures on asymptomatic chil- 
dren. 

Max J. GARBER, MD 

Pediatric Associates of Farmington 

23133 Orchard Lake Rd 

Farmington, MI 48024 


1. Gentry JL, Burns WW: Antibiotic-resistant 
streptococci. Am J Dis Child 1980;134:801. 


In Reply.—The results obtained by Dr 
Garber demonstrate very well how 
microorganisms of a single species are 
not static, but vary in their properties 
from place to place and from time to 
time. His bacteriological studies were 
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performed by a technique identical to 
ours and in conformity with the 
accepted Kirby-Bauer method.' Our 
laboratory consistently found a zero 
zone of inhibition to erythromycin on 
disk-susceptibility testing, with daily 
quality control to ensure disk antimi- 
crobial potency. Because of expressed 
interest in the question of resistance 
to antibiotics, we are planning a fol- 
low-up study of streptococcal suscepti- 
bility to seek corroboration of our 
findings. 

Certainly the susceptibilities of 
group A f-hemolytic streptococci to 
antibiotics should be monitored. Be- 
cause the justification for treatment 
in the individual patient is the preven- 
tion of rheumatie fever, we believe 
that follow-up cultures of throat mate- 
rial should be made when the patient 
has been treated with an antibiotic to 
which streptococci in the community 
have shown resistance in vitro, espe- 
cially in view of the observation that 
the attack rate of acute rheumatic 
fever is the same whether streptococ- 
cal pharyngitis is not treated at all or 
is treated but not eradicated. 

CMDR JAMES L. GENTRY, 
MC, USN 

CMDR WILLIAM W. Burns, 
MC, USN 

Department of Pediatrics 

Naval Aerospace and Regional 
Medical Center 

Pensacola, FL 32512 


Jo Ann Lagergren, MT, performed the bacteri- 
ologic testing. 

The opinions expressed are those of the 
authors and do not imply endorsement by the 
Department of the Navy or by the naval service 
at large. 


1. Bauer AW, Kirby W, Shervis JC, et al: 
Antibiotic susceptibility testing by a standard- 
ized single disk method. Am J Clin Pathol 
1966;45:493-496. 

2. Peter G, Smith A: Group A streptococcal 
infection of the skin and pharynx. N Engl J Med 
1977;297:311-317, 365-370. 


Diets for Children and Adolescents: 
How Much Protein? 


Sir.—The diet proposed by Dr Dwyer 
in her review article (JOURNAL 
1980;134:1073-1080) contains too much 
protein, which may pose risks at least 
as great as those from the fat, sugar, 
and salt she is trying to minimize. The 
Food and Agriculture Organization- 
World Health Organization expert 
committee suggests that a normal 8- 
year-old child in an industrial nation 





we 


needs no more than 31 g of protein 
daily.' For 14-year-old girls and boys, 
the figures are 39 and 46 g, respective- 
ly. These figures are set 30% higher 
than average requirements, to ac- 
count for persons with above-average 
needs, and represent a still greater 
excess for those whose needs are 
below average. Therefore, Dr Dwyer’s 
daily diet, with 132 g, contains three 
to six times the protein most children 
require. 

Excessive intake of protein during 
pregnancy and the newborn period is 
associated with prematurity and in- 
creased perinatal mortality.2-* Surviv- 
ing neonates given high-protein for- 
mula have measurably lower intelli- 
gence years later.’ In artificially fed 
infants, excessive amounts of protein 
may be one of the factors accounting 
for their susceptibility to infections.** 
There is a small body of evidence to 
indicate that high levels of protein 
intake are attended by immunodefi- 
ciencies and cancer.” Finally, it is 
well known that protein excess is 
harmful when liver or kidney function 
or fluid balance are marginal. 

Protein excess, which is striking 
even among poor American children, 
may actually eontribute to some of the 
nutritional deficiencies that concern 
Dr Dwyer. Iron-defi¢iency anemia in 
babies and adults results from exces- 
sive amounts of milk protein. High- 
protein diets impose a calcium deficit 
by increasing the urinary calcium 
excretion. The requirements for some 
vitamins, such as pyridoxine, increase 
in proportion to the level of protein 
intake. 

Observations that correlate animal- 
fat consumption with coronary disease 
and certain cancers may have naft- 
rowed our nutritional focus. The cor- 
relations with animal protein are 
equally strong: not surprising, since 
we rarely eat one without the other.” 

Excessive intake of protein is very 
common, and since the signs and 
symptoms of protein toxicity in other- 
wise normal persons are likely to be 
subtle, the situation conspires to make 
recognition extremely difficult. Clini- 
cians know that adolescents frequent- 
ly complain of fatigue. Perhaps it is 
mere peevishness, or their hormones, 
or social excesses; it is certainly not 
the result of too little protein. 

Much of Dr Dwyer’s advice is quite 
helpful. But, would it not be simpler, 
cheaper, and in all likelihood healthier 
to reduce consumption of animal foods 
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`w, 
generally? Split the pork chop instead 
of trimming the fat. Eat more bun 
and less hamburger. Do not skim the 
milk or process the fat out of the 
cheese: eat and drink less of these 
foods (there is no evidence whatsoever 
that calcium deficiency diseases will 
result). Caloric needs will be met by 
following Dr Dwyer’s second recom- 
mendation. 

ALLAN S. CUNNINGHAM, MD 

DIANE MANCINI-FORD 

The Mary Imogene Bassett 

Hospital 
Cooperstown, NY 13326 
A more extensive reference list can be 

requested from Dr Cunningham. 


1. Energy and protein requirements. WHO 
Chron 1973;27:481-486. 

2. Rush D, Stein Z, Susser M: A randomized 
controlled trial of prenatal nutritional supple- 
mentation in New York City. Pediatrics 
1980;65:683-697. 

3. Rush D, Stein Z, Susser M: Controlled trial 
of prenatal nutrition supplementation defended. 
Pediatrics 1980;66:656-658. 

4. Omans WB, Barness LA, Rose CS, et al: 
Prolonged feeding studies in premature infants. 
J Pediatr 1961;59:951-957. 

5. Mamunes P, Prince PE, Thornton NH, et al: 
Intellectual deficits after transient tyrosinemia 
in the term neonate. Pediatrics 1976;57:675-680. 

6. Tracey VV, De NC, Harper JR: Obesity and 
respiratory infection in infants and young chil- 
dren. Br Med J 1971;1:16-18. 

7. Shukla A, Forsyth HA, Anderson CM, et al: 
Infantile overnutrition in the first year of life: A 
field study in Dudley, Worcestershire. br Med J 
1972;4:507-515. 

8. Cunningham AS, Hall CB: Respiratory syn- 
cytial virus and sudden infant death. N Engl 
J Med 1979;300:1440-1441. 

9. Cooper WC, Good RA, Mariani T: Effects of 
protein insufficiency on immune responsiveness. 
Am J Clin Nutr 1974;27:647-664. 

10. Fernandes G, Yunis EJ, Good RA: 
Influence of protein restriction on immune func- 
tions in NZB mice. J Immunol 1976;116:782-790. 

11. Ross MH, Bras G: Tumor incidence pat- 
ae and nutrition in the rat. J Nutr 1965;87:245- 
260. 

12. Armstrong B, Doll R: Environmental fac- 
tors and cancer incidence and mortality in differ- 
ent countries, with special reference to dietary 
practices. Int J Cancer 1975;15:617-631. 

13. Cunningham AS: Lymphomas and animal 
protein consumption. Lancet 1976;2:1184-1186. 


In Reply._Dr Cunningham and Ms 
Mancini-Ford contend that protein 
intakes that are 19% of all calories are 
potentially harmful for normal chil- 
dren or adolescents. In my opinion, 
they are neither harmful nor benefi- 
cial to these persons. Dr Cunningham 
and Ms Mancini-Ford cite evidence 
for harm to premature infants, chil- 
dren under 5 years of age, pregnant 
women, and those suffering from 
compromised liver or kidney function, 
all of whom were specifically excluded 
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in the article. The menus I presented 
are unsuitable in a number of,respects 
for these people. 

I am unaware of evidence to indi- 
cate that the protein intakes spéc:fied, 
when coupled with liberal intakes of 
calcium' and pyridoxine, as they were 
in the menus presented, pose risks of 
ill health to normal children over 5 
years of age or to adolescents, nor do 
Dr Cunningham and Ms Mancini-Ford 
cite data that demonstrate that they 
can be harmful. When diets are ade- 
quate in iron, as my menus are, why 
do they worry that iron-deficiency 
anemia will result from excessive 
intake of milk protein? Milk is lew in 
iron, and if it is substituted for iron- 
rich foods in the diet intake of iron 
may be low. However, the menus 
include a number of iron-rich sources, 
so anemia should not be a problem. 
The contention that protein poiscning 
occurs in otherwise normal persons is 
a hypothesis that is undemonstrated. 


The suggestion that reduced intake 
of animal food is desirable is not 
acceptable to many children or their 
parents. The menus are presented to 
illustrate that vegetarian diets or 
diets that greatly limit intake of ani- 
mal foods are not necessary to achieve 
the objectives. For those who prefer 
lower levels of protein while preserv- 
ing the other attributes of the menus, 
a registered dietitian can help find 
acceptable foods that contain less pro- 
tein, but provide amounts of vitamin 
D, calcium, phosphorus, and riboflavin 
to substitute for skim milk. 

JOHANNA DWYER, DSc 

Frances Stern Nutrition Center 

New England Medical Center 
Hospital 

185 Harrison Ave 

Boston, MA 02111 


1. Anand CR, Linkswiler HM: Effect of pro- 
tein intake on calcium balance of young men 
given 500 mg calcium daily. J Nutr 1974;104:695- 
700. 





Left Atrial Myxoma 


Sir.—We noted with interest the 
report by Dunnigan et al (JOURNAL 
1981;185:420-421) of a child with left 
atrial myxoma. 

Left atrial myxoma is a rare lesion 
in the pediatric age group, with high 
morbidity and mortality if unciag- 
nosed. The tumor may be assoc.ated 
with constitutional symptoms, with 
peripheral embolization, and wita ob- 
struction of left ventricular indow. 
The clinical diagnosis frequently is 
difficult because of its confusing ini- 
tial appearance and its protean mani- 
festations. The majority of pediatric 
patients initially were thought to nave 
acute rheumatic fever, mitral valve 
disease, infective endocarditis, or col- 
lagen vascular disorders. The purpose 


— _— 


Subxiphoid four-chamber view demon- 
strates large tumor (t) arising from left 
atrium (la) between pulmonary veins and 
traversing mitral valve (m); lv indicates left 
ventricle. 





of this letter is to mention another 
case of this unusual entity and to 
illustrate the role of two-dimensional 
echocardiography in its diagnosis. 
We recently saw a 14-year-old boy 
with a five-month history of fever, 
abdominal pain, myalgia, arthralgia, 
and weight loss who was sent for 
cardiac evaluation because of the 
onset of murmurs of mitral stenosis 
and mitral regurgitation. The two- 
dimensional echocardiogram clearly 
demonstrated a mass in the left 
atrium, as illustrated in the Figure. 


The large left atrial myxoma was: 


removed surgically and the patient 
made an uneventful recovery. 

We urge the readers to remind 
themselves of the constitutional and 
peripheral embolic manifestations of 
this tumor and how it can be confused 
with other disease processes, and 
further to point out the ease of arriv- 
ing at the correct diagnosis with the 
two-dimensional echocardiogram. 


WILLIAM J. OETGEN, MD 
RICHARD P. UMFRID III, MD 
KATHLEEN M. HAMILTON, MD 
ROBERT S. RIXSE, MD 
LOWELL W. PERRY, MD 
Lewis P. Scott III, MD 
Department of Cardiology 
Children’s Hospital 
National Medical Center 
111 Michigan Ave NW 
Washington, DC 20010 
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Today's pediatric patients are tomorrow’s job-applicants. 
Your successful therapy today can help shape their future 
for the better. 


A good job 
anda better life 


with 
Depakene. 


Valloroic Acid 


Depakene 1s widely indicated 


Effective as a major adjunct in managing 
tonic-clonic, myoclonic, atonic, etc., when mixed 
with absence, and as a sole therapy in treating 
absence alone. 


Depakene works well 


In atypical clinical study; 10 of 17 cases of multiple 
* seizures with absence achieved “excellent” results; and 
. 14 of 21 cases of absence alone achieved total 
remission. 


250 mg capsules, 250 mg/5 ml syrup =] 
Abbott Laboratories, North Chicago, IL60064 1013378P 


Most common side effect is GI upset (this usually responds to temporary 
dose reduction). Most serious reaction is hepatic, with isolated fatalities 
(liver function should be tested before therapy and frequently thereafter). 


Reference: 1. Wilder, B.J., Valproic Acid, Clinic EEG and Pharmacologic 
Studies in Patients with Absence Seizures, Acute and Long-term Studies, 
Epilepsy Research Foundation of Florida, Inc., 1979. 


See overleaf for brief summary of prescribing information. 
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A BRIEF SUMMARY OF 
PRESCRIBING INFORMATION 


INDICATIONS: Depakene (valproic acid) is indicated for use as sole 
and adjunctive therapy in the treatment of simple and complex absence 
seizures, including petit mal. DEPAKENE may also be used adjunctively in 
patients with multiple seizure types which include absence seizures. 

In accordance with the International Classification of Seizures, simple 
absence is defined as very brief clouding of the sensorium or loss of con- 
sciousness (lasting usually 2-15 seconds), accompanied by certain 

eralized epileptic discharges without other detectable clinical signs. 

plex absence is the term used when other signs are also present. 
s ca FOR STATEMENT REGARDING FATAL HEPATIC DYS- 


CONTRAINDICATIONS: DEPAKENE (VALPROIC ACID) SHOULD 
NOT BE ADMINISTERED TO PATIENTS WITH HEPATIC DISEASE OR SIG- 
NIFICANT DYSFUNCTION. 

‘graye is contraindicated in patients with known hypersensitivity to 
the drug. 


WARNINGS: Hepatic failure resulting in fatalities has oc- 
curred in patients receiving DEPAKENE. These incidences usually 
have occurred during the first six months of treatment with 
DEPAKENE. Serious or fatal hepatotoxicity may be preceded by 
non-specific symptoms such as loss of seizure control, 
malaise, weakness, lethargy, anorexia and vomiting. Liver func- 
tion tests should be performed prior to therapy and at frequent 
intervals thereafter, especially during the first six months. 
However, physicians should not rely totally on serum 
biochemistry since these tests may not be abnormal in all in- 
Stances, but should also consider the results of careful interim 
medica! history and physical examination. Caution should be 
observed when administering DEPAKENE to patients with a prior 
history of hepatic disease. Patients with various unusual con- 
genital disorders, those with severe seizure disorders accom- 
panied by mental retardation, and those with organic brain dis- 
ease may be at particular risk. 

The drug should be discontinued immediately in the presence 
of significant hepatic dysfunction, suspected or apparent. In 
some cases, hepatic dysfunction has progressed in spite of dis- 


= Continuation of drug. The frequency of adverse effects (particularly 


elevated liver enzymes) may increase with increasing dose. Therefore, 
the benefit gained by increased seizure control by increasing the dosage 
must be weighed against the increased incidence of adverse effects 
sometimes seen at higher dosages. 

Usage in Pregnancy: THE EFFECTS OF DEPAKENE IN HUMAN PREG. 
NANCY ARE UNKNOWN. ANIMAL STUDIES HAVE DEMONSTRATED 
TERATOGENICITY. 

Studies in rats and human females demonstrated placental transfer of 


the drug. Doses greater than 65 mg/kg/day sven to pregnant rats and 


mice preduced skeletal abnormalities in the offspring, primarily involving 
ribs and vertebrae; doses greater than 150 ti ai given to pregnant 
rabbits produced fetal resorptions and (primarily) soft-tissue abnor- 
malities in the offspring. In rats a dose-related delay in the onset of par- 
turition was noted. Postnatal growth and survival of the progeny were 
adversely affected, particularly when drug administration spanned the en- 
tire gestation and early lactation period. 

THERE ARE MULTIPLE REPORTS IN THE CLINICAL LITERATURE 
WHICH INDICATE THAT THE USE OF ANTICONVULSANT DRUGS DUR- 
ING PREGNANCY RESULTS IN AN INCREASED INCIDENCE OF BIRTH 
DEFECTS IN THE OFFSPRING. ALTHOUGH DATA ARE MORE EXTENSIVE 
WITH RESPECT TO TRIMETHADIONE, PARAMETHADIONE, PHENYTOIN, 
AND PHENOBARBITAL, REPORTS INDICATE A POSSIBLE SIMILAR AS- 
SOCIATION WITH THE USE OF OTHER ANTICONVULSANT DRUGS. 
THEREFORE, ANTICONVULSANT DRUGS SHOULD BE ADMINISTERED 
TO WOMEN OF CHILDBEARING POTENTIAL ONLY IF THEY ARE CLEARLY 
SHOWN TO BE ESSENTIAL IN THE MANAGEMENT OF THEIR SEIZURES. 

Anticonvulsant drugs should not be discontinued in patients in whom 
the drug is administered to prevent major seizures because of the strong 
possibility of precipitating status epilepticus with attendant hypoxia and 
threat to life. In individual cases where the severity and frequency of the 
seizure disorder are such that the removal of medication does not pose a 
serious threat to the patient, discontinuation of the drug may be con- 
sidered prior to and during pregnancy, although it cannot be said with any 
confidence that even minor seizures do not pose some hazard to the 
developing embryo or fetus. 

The prescribing physician will wish to weigh these considerations in 
treating or counseling epileptic women of childbearing potential. 


PRECAUTIONS: Hepatic dysfunction: See CONTRAINDICATIONS 
AND WARNINGS. 

General: Because of reports of thrombocytopenia and platelet ag- 
greggtion dysfunction, platelet counts and bleeding time determination 
ae recommended before initiating therapy and at periodic intervals. It is 
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Depakene. 


Valloroic Acid 


recommended that patients receiving DEPAKENE be monitored for platelet 
count prior to planned surgery. Clinical evidence of hemorrhage, oy 
or a disorder of hemostasis/coagulation is an indication for reduction o 
DEPAKENE dosage or withdrawal of therapy pending investigation. 

Hyperammonemia with or without lethargy or coma has been reported 
and may be present in the absence of abnormal liver function tests. If 
elevation occurs, the DEPAKENE dose should be discontinued. 

Since DEPAKENE (valproic acid) may interact with concurrently admin- 
istered anticonvulsant drugs, periodic serum level determinations of con- 
comitant anticonvulsant drugs are recommended during the early course 
of therapy. (See Drug Interactions) . 

DEPAKENE is partially eliminated in the urine as a keto-metabolite 
which may lead to a false interpretation of the urine ketone test. 

Information For Patients: Since DEPAKENE may produce CNS depres- 
sion, especially when combined with another CNS depressant (e.g., 
alcohol), patients should be advised not to engage in hazardous occupa- 
tions, such as driving an automobile or operating dangerous machinery, 
until it is Known that they do not become drowsy from the drug. 

Drug Interactions: DEPAKENE may potentiate the CNS depressant ac- 
tivity of alcohol. 

THERE IS EVIDENCE THAT DEPAKENE CAN CAUSE AN INCREASE IN 
SERUM PHENOBARBITAL LEVELS BY IMPAIRMENT OF NON-RENAL 
CLEARANCE. THIS PHENOMENON CAN RESULT IN SEVERE CNS 
DEPRESSION. THE COMBINATION OF DEPAKENE AND PHENOBARBITAL 
HAS ALSO BEEN REPORTED TO PRODUCE CNS DEPRESSION WITHOUT 
SIGNIFICANT ELEVATIONS OF BARBITURATE OR VALPROATE SERUM 
LEVELS. ALL PATIENTS RECEIVING CONCOMITANT BARBITURATE 
THERAPY SHOULD BE CLOSELY MONITORED FOR NEUROLOGICAL TOX- 
ICITY. SERUM BARBITURATE LEVELS SHOULD BE OBTAINED, IF POSSI- 
BLE, AND THE BARBITURATE DOSAGE DECREASED, IF APPROPRIATE. 

Primidone is metabolized into a barbiturate and, therefore, may also 
be involved in a similar or identical interaction. 

THERE HAVE BEEN REPORTS OF BREAKTHROUGH SEIZURES OCCUR- 
RING WITH THE COMBINATION OF DEPAKENE AND PHENYTOIN. MOST 
REPORTS HAVE NOTED A DECREASE IN TOTAL PLASMA PHENYTOIN 
CONCENTRATION. HOWEVER, INCREASES IN TOTAL PHENYTOIN 
SERUM CONCENTRATION HAVE BEEN REPORTED. AN INITIAL FALL IN 
TOTAL PHENYTOIN LEVELS WITH SUBSEQUENT INCREASE IN PHENY- 
TOIN LEVELS HAS ALSO BEEN REPORTED. IN ADDITION, A DECREASE 
IN TOTAL SERUM PHENYTOIN WITH AN INCREASE IN THE FREE VS. 
PROTEIN BOUND PHENYTOIN LEVELS HAS BEEN REPORTED. THE 
DOSAGE OF PHENYTOIN SHOULD BE ADJUSTED AS REQUIRED BY THE 
CLINICAL SITUATION. 

THE CONCOMITANT USE OF VALPROIC ACID AND CLONAZEPAM 
MAY PRODUCE ABSENCE STATUS. 

Caution is recommended when DEPAKENE (valproic acid) is ad- 
ministered with drugs affecting coagulation, e.g., aspirin and warfarin. 
(See ADVERSE REACTIONS). 

There have been reports of altered thyroid function tests associated 
with DEPAKENE The clinical significance of these is unknown. 

Carcinogenesis, Mutagenesis: There has been insufficient study of 
the drug in animals to determine whether it has carcinogenic potential. 
Carcinogenicity studies in rats and mice are currently in progress. 

Mutagenesis studies on DEPAKENE have been performed using bacterial 
and mammalian systems. These studies have provided no evidence of a 
mutagenic potential for DEPAKENE. 

Pregnancy: See WARNINGS. 

Nursing Mothers: DEPAKENE is excreted in breast milk. Concentra- 
tions in breast milk have been reported to be 1-10% of serum concentra- 
tions. It is not known what effect this would have on a nursing infant. As 
a general rule, nursing should not be undertaken while a patient is receiv- 
ing DEPAKENE. 

Fertility: Chronic toxicity studies in juvenile and adult rats and dogs 
demonstrated reduced spermatogenesis and testicular atrophy at doses 
greater than 200 mg/kg/day in rats and greater than 90 mg/kg/day in 
dogs. Segment | fertility studies in rats have shown doses up to 350 
mg/kg/day for 60 days to have no effect on fertility. THE EFFECT OF 

PAKENE (VALPROIC ACID) ON THE DEVELOPMENT OF THE TESTES 
a PRODUCTION AND FERTILITY IN HUMANS IS 


ADVERSE REACTIONS: Since DEPAKENEe (valproic acid) has usually 
been used with other anticonvulsant drugs, it is not possible, in most 
cases, to determine whether the following adverse reactions can be 
ascribed to DEPAKENE alone, or the combination of drugs. 

Gastrointestinal: The most commonly reported side effects at the ini- 
tiation of therapy are nausea, vomiting and indigestion. These effects are 
usually transient and rarely require discontinuation of therapy. Diarrhea, 
abdominal cramps and constipation have been reported. Both anorexia 
with some weight loss and increased appetite with weight gain have also 
been reported. 


CNS Effects: Sedative effects have been noted in patients receiv 
valproic acid alone but are found most often in patients receiving cc 
bination therapy. Sedation usually disappears upon reduction of ot 
anticonvulsant medication. Ataxia, headache, nystagmus, diploy 
asterixis, “spots before eyes’, tremor, dysarthria, dizziness, and ince 
dination have rarely been noted. Rare cases of coma have been notec 
paeis receiving valproic acid alone or in conjunction with phenob 

ital. 

Dermatologic: Transient increases in hair loss have been observi 
Skin rash and petechiae have rarely been noted. 

Psychiatric: Emotional upset, depression, psychosis, aggression, | 
peractivity and behavioral deterioration have been reported. 

Musculoskeletal: \Neakness has been reported. 

Hematopoietic: Thrombocytopenia has been reported. Valproic a 
inhibits the secondary phase of platelet aggregation. (See DRUG | 
TERACTIONS). This may be reflected in altered bleeding time. Bruisii 
hematoma formation and frank hemorrhage have been reported. Relat 
lymphocytosis and hypofibrinogenemia have been noted. Leukopenia ¿ 
eosinophilia have also been reported. 

Hepatic: Minor elevations of transaminases (e.g., SGOT and SGF 
and LDH are frequent and appear to be dose related. Occasional 
laboratory test results include, as well, increases in serum bilirubin ¿ 
abnormal changes in other liver function tests. These results may refli 
potentially serious hepatotoxicity. (See WARNINGS). 

Endocrine: There have been reports of irregular menses and secondi 
amenorrhea occurring in patients receiyjng DEPAKENE. 

Pancreatic: There have been reports of acute pancreatitis occurring 
patients receiving DEPAKENE. 

Metabolic: Hyperammonemia. (See PRECAUTIONS). 

Hyperglycinemia has been reported and has been associated with 
fatal outcome in a patient with preexistent nonketotic hyperglycinem 


OVERDOSAGE: Overdosage with valproic acid may result in de 
coma. 

Since DEPAKENE is absorbed very rapidly, the value of gastric evacu 
tion will vary with the time since ingestion. General supportive measur 
should be applied with particular attention being given to the maint 
nance of adequate urinary output. 

Naloxone has been reported to reverse the CNS depressant effects 
DEPAKENE overdosage. Because naloxone could theoretically also rever 
the anticonvulsant effects of DEPAKENE it should be used with caution. 


DOSAGE AND ADMINISTRATION: Depakene (valproic acid) 
administered orally. The recommended initial dose is 15 mg/kg/day, i 
creasing at one week intervals by 5 to 10 mg/kg/day, until seizures a 
controlled or side effects preclude further increases. The maximu 
recommended dosage is 60 mg/kg/day. If the total daily dose excee 
250 mg. it should be given in a divided regimen. 


The following table is a guide for the initial daily dose of DEPAKEN 


(valproic acid) (15 mg/kg/day) : 

Total Number of Capsules or 

Weight Daily Teaspoonfuls of Syrup 

(kg) (Ib) Dose (mg) Dose!  Dose2 ODose3 

10 - 24.9 22- 549 250 0 0 1 
25 - 38.9 55- 879 500 1 0 1 
40 - 59.9 88 - 131.9 750 1 1 1 
60 - 74.9 132 - 164.9 1,000 1 1 2 
75 - 89.9 165 - 197.9 1.250 2 1 2 


The frequency of adverse effects (particularly elevated liver enzyme: 
may increase with increasing dose. Therefore, the benefit gained by ii 
creased seizure control by increased dosage must be weighed against tt 
increased incidence of adverse effects sometimes seen at higher dose: 

A good correlation has not been established between daily dose, serui 
level and therapeutic effect, however. therapeutic serum levels for mo: 
patients will range from 50 to 100 mcg/ml. Occasional patients may b 
controlled with serum levels lower or higher than this range. 

As the DEPAKENE dosage is titrated upward, blood levels of phenc 
barbital and/or phenytoin may be affected. (See PRECAUTIONS). 

Patients who experience G.I. irritation may benefit from administré 
tion of the drug with food or by slowly building up the dose from an initi; 
low level. 

THE CAPSULES SHOULD BE SWALLOWED WITHOUT CHEWING T 
AVOID LOCAL IRRITATION OF THE MOUTH AND THROAT. 


HOW SUPPLIED: Depakene (valproic acid) is available as orange 
colored soft gelatin capsules of 250 mg valproic acid in 
bottles of 100 capsules (NDC 0074-5681-13), and as a 

red syrup containing the equivalent of 250 mg valproic 

acid per 5 m! as the sodium salt in bottles of 16 ounces ABBOTT 
(NDC 0074-5682-16). 1013378R 
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Books 


Obesity, edited by Albert J. Stunkard, 470 pp, 
$28, Philadelphia, WB Saunders Co, 1980. 


This is a refreshing departure from 
the usual book on obesity: nothing is 
said about lipoprotein aberrations 
(which in reality have nothing to do 
with obesity), and the metabolic or 
hypothalamic causes of obesity (which 
are rare) receive scant attention. 
Freed of the encumbrances of these 
two all too frequently included topics, 
this book proceeds in a series of chap- 
ters to present a more rational and 
perceptive view of this relatively com- 
mon human malady than do most 
books on this topic. 

A lot of attention is currently being 
paid to undernutrition, but surveys 
have repeatedly shown that over- 
weight children outnumber under- 
weight children in this country. Why 
is obesity so common in our culture? 
Selafini’s chapter gives a partial 
answer to this question. When rats are 
given “supermarket foods” (cookies, 
condensed sweetened milk, milk choc- 
olate, bananas, peanut butter, salami, 
cheese, marshmallows) in addition to 
standard chow they put on weight, 
and most importantly this tendency 
can be reversed by merely removing 
the highly palatable snacks while con- 
tinuing chow ad libitum (perhaps rats 
don’t feally like rat chow!). High-fat 
diets likewise promote obesity. He 
also shows that the tendency to over- 
weight can be counteracted in part by 
providing the animals with a running 
wheel. The parallels with man—at 
least Western man—are all too vivid: 
our society provides an abundance of 
rich, palatable foods for its citizens; 
compared with many cultures our diet 
is high in fat; food is easily and quick- 
ly available (note the proliferation of 
“fast food” chains). Our society has 
also managed to lessen the need for 
exercise and physical exertion: labor- 
saving devices abound, and the auto- 
mobile has become a necessity. 

It is entirely fitting that more 
attention is being paid to dietary 
obesity in experimental animals, for 
this is the most frequent form in man. 
Strains of rats vary in their response 
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to dietary manipulation, so the exten- 
sive discussion of genetic factors by T. 
T. Foch and G. E. McClearn takes on 
added significance. Everyone knows 
that obesity runs in families, but the 
question is how this is brought about. 
Twin studies support the genetic 
hypothesis while studies of adoptees 
have yielded conflicting results. We 
are all exposed to food, yet most of us 
do not get fat; in countries where the 
food supply is limited obesity is much 
less common. If there is a gene, or 
genes, at fault, it is obvious that their 
expression is dependent on the avail- 
ability of food. An analogy would be 
hereditary fructosuria, the genə for 
which fails to find expression in the 
absence of dietary fructose. Thus, he- 
redity and environment both may 
play a role. The challenge for the 
genetic school of thought is to find the 
mechanism(s) involved: Is it the con- 
trol of appetite, the control of some 
metabolic process, or the control of 
feeding behavior? 

I have always been mystified by the 
repeated claims in the literature that 
fat people eat no more than thin peo- 
ple, since this conclusion contravenes 
the laws of thermodynamics. At long 
last M. Waxman and A. J. Stunkard (p 
417) have done a proper study. Instead 
of relying on parent reports or dietary 
records, they set about to observ2 the 
eating behavior of children in their 
home. It turns out that obese chi-dren 
do eat more than their nonobese 
siblings, and that they consume food 
at a faster rate. The laws of thermo- 
dynamies still hold. 

This book contains individually au- 
thored chapters on fat cell size and 
number in obesity (cell multiplication 
can take place after the first year of 
life), dietary treatment, behavioral 
modification techniques, the roe of 
exercise, the use of drugs, and the 
surgical approaches of intestinal by- 
pass and gastric bypass. These latter 
procedures have now been used in 
children. Unfortunately the list of 
complications (at least for the intesti- 
nal procedure) is a long and ommous 
one. 


The final chapter (A. J. Stunkard) 
deals with the social environment. 
Several studies have shown that the 
prevalence of obesity is inversely 
related to social class. Attempts are 
now being made to alter eating behav- 
ior on a community basis and at the 
work place. 

In many respects, obesity continues 
to be an enigma, and it is certainly a 
challenge of the first magnitude. The 
success rate for treatment is dismally 
poor; even the surgically treated 
patient rarely achieves normal 
weight. For those interested in 
attempting to meet this challenge and 
in learning more about the obese sta- 
tus, this well-done book is highly rec- 
ommended. 

GILBERT B. FORBES, MD 

Department of Pediatrics 

University of Rochester Medical 
Center 

601 Elmwood Ave 

Rochester, NY 14642 


Diagnosis and Treatment of Immunodeficiency 
Diseases, by G. L. Asherson and A. D. B. Webs- 
ter, 390 pp, $72, Oxford, England, Blackwell 
Scientific Publications, 1980. 

An exciting interplay between clini- 
cal and research immunology has 
characterized the history of human 
immunodeficiency diseases. Bruton’s 
description in Pediatrics in 1952 of a 
boy with recurrent infections who 
lacked y-globulin stimulated study of 
inborn errors of immunity that cause 
susceptibility to recurrent infections. 
The early interpretations and investi- 
gations of these patients demon- 
strated that immunity could be disso- 
ciated into two types: cellular, or T-cell 
immunity as it is termed today, and 
humoral, or antibody immunity. The 
clinical description of thymic aplasia 
helped to confirm the role for this 
organ whose function had been unde- 
fined until a few years previously. 
Investigations of chronic granuloma- 
tous disease of childhood helped eluci- 
date the metabolic pathway of bacte- 
rial killing by phagocytic cells. An 
understanding of the pathogenesis of 
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immunodeficiency diseases stimu- 
lated efforts to correct these defects 
and ushered in the era of lymphoid 
transplantation. In recent years, the 
necessity for improve tissue typing 
has led to investigations of the human 
major histocompatibility complex, and 
studies of the pathogenesis of immu- 
nodeficiency disease has helped eluci- 
date human lymphoid differentiation, 
the role of purine metabolic pathways 
in differentiation, and effects of sup- 
pressor cells on human immune 
responses. 

This continuing evolution points out 
one of the potential problems of this 
book. It will demand constant updat- 
ing and revision. The recent technical 
advances of production of hybridoma 
antibodies, of development of in vitro 
lymphoid assays, and of production of 
somatic cell hybrids portends for a 
new understanding and reclassifica- 
tion of immunodeficiency diseases. 
However, justifiably, Asherson and 
Webster have devoted the majority of 
this book to a clinical description of 
the presentation and complication of 
immunodeficiency diseases and suc- 
cinctly have discussed pathogenesis in 
light of our current understanding. It 
is primarily the latter that will require 
future revision, because they have 
performed an admirable effort in de- 
scribing the clinical features. In fact, 
they have devoted a major amount of 
space to the clinical description of 
several unexplained human “experi- 
ments of Nature” that should entice 
future clinical scientists. These in- 
clude chronic persistent viral infec- 
tions in X-linked hypogammaglobuli- 
nemia, susceptibility of patients with 
ataxia telangiectasia to cancer and 
chromosomal breaks, the susceptibili- 
ty of patients with the X-linked lym- 
phoproliferative disorder to EB vi- 
rus-induced immunodeficiency or 
malignancy, and several others. Thus, 
they have produced a detailed and well- 
referenced (through 1979) description 
of primary immunodeficiency disor- 
ders and have concisely described the 
current understanding of their patho- 
genesis. 

The book is not intended for the 
general pediatrician. It will prove 
most useful for the specialized clinical 
immunologist involved in diagnosing 
and treating these conditions. Several 
areas are compiled in especially good 
detail. The authors have described all 
the reported cases of X-linked hypo- 


gammaglobulinemia and chronic echo- 
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virus infection and have included 
three prevously unreported cases of 
their own. A detailed listing and 
description of the clinical symptoms 
and laboratory data of all the de- 
scribed cases of thymoma and hypo- 
gammaglobulinemia, including some 
of their own patients, are provided. 
An excellent chapter on involvement 
of the gastrointestinal tract in hypo- 
gammaglobulinemia provides new de- 
scriptions of campylobacter and coc- 
cidia infections as well as of liver 
disease in some of their patients. They 
have compiled and compared all of the 
recently reported cases of purine 
nucleoside phosphorylase deficiency. 

The authors, two eminently quali- 
fied English immunologists at the 
MRC Clinical Research Center, Har- 
row, Middlesex, write in a concise 
style and provide anecdotal insights of 
their own clinical experience. They 
have avoided the redundancy that is 
commonly found in a multiauthored 
text. Tables are conveniently used to 
provide profiles of their own patients 
and those in the literature. 

To cavil about the text, objections 
could be raised to (1) the lack of a 
consistent approach in each chapter 
and the order of presentation of clini- 
cal entities; (2) the failure to give a 
detailed description of the clinical 
symptoms, etiology, and pathology of 
graft-vs-host disease; (3) the lack of a 
more detailed description of the car- 
diac abnormalities in the DiGeorge 
syndrome; (4) failure to include sec- 
ondary immunodeficiency states; and 
(5) the failure to mention ongoing 
trials of intravenous y-globulin. The 
next edition would benefit from intro- 
ductory chapters devoted to an in- 
depth discussion of normal human 
lymphoid differentiation, cell popula- 
tions, and surface markers. Another 
chapter providing an overview of 
primary immunodeficiency disorders 
and detailing their frequency, inheri- 
tance, and pertinent diagnostic find- 
ings would prove useful. Finally, an 
expanded chapter on diagnosis of 
immunodeficiency diseases should re- 
place the four-page appendix in this 
current edition. 

Several factors will prevent wider 
distribution of this book. Its cost ($72) 
is unjustified, even with double-digit 
inflation and devaluation of the dollar. 
The book is not oriented to providing a 
diagnostic approach to these diseases, 
but serves as a compendium and 
ready reference source of clinical com- 
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plications arising in a patient whose 
condition was previously diagnosed. To 
remain useful, this book will need 
updating probably every four to five 
years. The cost not only dictates but 
reflects the forethought that its 
demand will be restricted to a special- 
ized, limited group of clinicians because 
of the rarity of these diseases. For them 
the book will prove quite valuable and 
the cost reluctantly acceptable. 
RICHARD INSEL, MD 
University of Rochester 
Medical Center 
601 Elmwood Ave 
Rochester, NY 14642 
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Marginal Comment 


Successful Breast-feeding 


ailure to thrive during breast- 

feeding is a dilemma that has 
plagued mankind for centuries. It is 
not a common occurrence, and only 
scattered reports of a few cases have 
been published, while millions of 
infants worldwide are successfully 
breast-fed each year. An increasing 
number of mothers are breast-feeding 
their infants, however. Although 
there are abundant resources in the 
nonmedical literature for interested 
parents who want to learn about the 
normal course of breast-feeding, the 
medical literature has not kept pace 
with this subject. Medical counseling 
for successful breast-feeding is often 
unavailable. Recently, case reports of 
failure to thrive during breast-feed- 
ing have appeared.’ Most of these 
reports reveal management regimens 
that begin with the discontinuance of 
the breast-feeding, whereas ideally 
the management should include the 
early identification of the problem 
and early intervention to support 
nursing. 

The article by Roddey et al (see 
p 597) describes four children who 
appear to have suffered malnutrition 
as a result of breast-feeding. If one 
critically reviews the case reports as 
presented, several significant points 
come to light. In case 1, the hospital 
course is described as “uneventful.” It 
does not mention how old the infant 
was when she left the hospital nor the 
infant’s weight at that time. Had the 
infant been nursing six to eight times 
a day at both breasts? How many 

diapers had been wet in a 24-hour 
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period in the hospital? This mundane 
information is critical to the proper 
assessment of any infant, but particu- 
larly a breast-fed infant in whom the 
exact volume of intake cannot be 
recorded. There is no mention of the 
mother’s medication during labor and 
delivery, or whether or not this may 
have had a depressing effect on the 
infant in the first few days, thus 
causing the infant to nurse sluggishly. 
The authors recognized the inherent 
problem of waiting 30 days before 
examining a newborn. It is possible 
that during this period an infant who 
is nursing poorly may become dehy- 
drated and malnourished and, thus, 
not have the vigor to stimulate the 
breast adequately. Infants who are 
sleepy or depressed during the first 
few days of life do not stimulate the 
breast adequately and may suffer 
increasing malnutrition. With proper 
observation of weight, number of wet 
diapers, number of stools, total time 
at the breast, and the number of feed- 
ings, this problem would have become 
obvious very quickly. The birth weight 
is not mentioned for this particular 
infant nor is her exact gestational 
age, although she is described as being 
full term. A slightly premature infant 
or a postmature infant may feed poor- 
ly at first. 

In case 2, a full-term male infant 
was born to a primipara who was older 
than is typical. The birth weight is not 
recorded, and the hospital course is 
described as uncomplicated, although 
the infant lost 15% of his body weight! 
That is an alarming observation 


regardless of the mode of feeding and 
deserves a careful analysis. This case 
is certainly a situation in which an 
apparently intelligent, interested 
mother did not receive the proper 
support in her breast-feeding efforts, 
although there is no indication of any 
observations of the infant while nurs- 
ing or the time spent suckling on each 
side, or any of the other basic observa- 
tions necessary for evaluating a 
breast-feeding experience. 

In case 3, an infant who was born by 
cesarean section was described. No 
comment is made as to the method of 
anesthesia, the premedication, or the 
length of the labor, all of which have 
been shown to have a direct effect on 
the response of the infant in the first 
few days of life. This, coupled with the 
fact that the child had a cleft palate, 
would immediately suggest some spe- 
cial effort would be indicated to assist 
this infant to feed. When an infant 
cannot properly stimulate the breast 
through his own sucking efforts, 
attempts should be made to pump 
additional milk from the breast after 
feedings to increase the supply. Often, 
it is necessary to temporarily provide 
this milk through a dropper or a nurs- 
ing trainer (Lact-Aid). An insufficient 
number of weights are recorded to 
enable one to draw a weight curve 
from birth to determine exactly when 
the problem began. Certainly, an 
infant who is severely dehydrated at 
10 days of age has been undernour- 
ished for some time. 

Case 4 was that of a full-term infant 
with an uneventful labor and delivery; 
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no details are provided regarding 
medication, length of labor, Apgar 
scores, or other critical information. 
In this case, the birth weight is re- 
corded, but no other weights are avail- 
able. The feeding pattern is not 
described either, so that it is not pos- 


A sible to determine the problems the 


infant was having at the breast. The 
significance of the elevated sodium 
concentration in the breast milk of 
this mother is difficult to interpret 
when only an isolated value is 
obtained. It is certainly possible that 
this contributed to the difficulty, and 
that this case is not one of simple 
failure to thrive during breast-feed- 
ing. 

As one considers the pertinent char- 
acteristics of these cases, it is again 
apparent that more attention should 
be paid to the hospital course and the 
feeding patterns of the infants during 
the first few days of life. The details 
of labor and delivery, as well as the 
birth weight and the subsequent 
weights of the infant, are important 
documentation of the infant’s health, 
as are the number of voidings and 
stools. If there is a question of hydra- 
tion of the infant, urinary specific 
gravity measurements can easily be 
done in the nursery, and the volume of 
urine voided can also be recorded. 
Before any infant is discharged, it is 
appropriate to establish that the 
infant is no longer losing weight or 
has begun to gain even if he has not 
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regained his birth weight. If early 
discharge is planned, specific atten- 
tion should be paid to the vigor of the 
infant at the breast and the success of 
feedings before the mother and infant 
leave the hospital. If the infant goes 
home younger than 48 hours of age, an 
examination should be scheduled in 
the first week of life, regardless of the 
method of feeding. When the labor 
and delivery are associated with med- 
ications or anesthesia, it may pose a 
problem for the infant whose suckling 
is not vigorous enough to stimulate 
adequate production of milk, particu- 
larly in a primiparous mother. If there 
is a question as to the effectiveness of 
the breast-feeding, it is important to 
observe the infant at the breast.? Even 
well-educated and seemingly well- 
informed mothers may not be entirely 
knowledgeable about how to position 
the infant at the breast so as to pro- 
vide for appropriate suckling. When 
discussing the infant’s course at home, 
it is important to know how many 
times the infant suckles and how long 
he feeds at both breasts. 

The differential diagnosis of failure 
to thrive during breast-feeding begins 
with the recognition of two character- 
istic groups of infants.’ One group 
involves the crying, frantic, dissatis- 
fied infant who is easily identified 
because of his dissatisfaction. Often 
these babies are fed frequently, and 
actually have adequate intake but are 
slow gainers. The second group of 
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babies appear contented and their 
dilemma is not identified by the moth- 
er, who interprets their long naps and 
infrequent feedings as a sign of ade- 
quate nourishment. When faced with 
the differential diagnosis of failure to 
thrive during breast-feeding, the 
same critical clinical analysis atten- 
dant to any other pediatric problem 
should be used. It is extremely rare for 
mothers to be unable to make ade- 
quate milk or for them to produce 
abnormal milk. The usual causes of 
failure are related to a lack of success- 
ful let-down reflex and stimulus of 
adequate milk production. These can 
usually be improved by careful atten- 
tion to simple details of frequent feed- 
ings, waking the baby who is sleeping 
too long, and nursing at both breasts 
at each feeding. 

RUTH A. LAWRENCE, MD 

Box 651 

University of Rochester 

Medical Center 
Rochester, NY 14642 


References 


1. Davies DP: Is inadequate breast feeding an 
important cause of failure to thrive? Lancet 1979; 
1:541-542. 

2. Lawrence RA: Breast Féeding: A Guide for 
the Medical Profession. St Louis, CV Mosby Co, 
1980. 

3. Frantz KB, Fleiss PM, Lawrence RA: Man- 
agement of the Slow-Gaining Breast-fed Baby, 
publication 1. Monograph in Resources in Human 
Nurturing, Denver, Resources in Human Nur- 
turing International, 1979. 


Marginal Comment 


© m R i -= 


Articles 


Critical Weight Loss and Malnutrition 


in Breast-fed Infants 


Four Case Reports 


0. F. Roddey, Jr, MD; Edward S. Martin, MD; Raymond L. Swetenburg, MD 


è in four infants of primiparous moth- 
ers, critical dehydration, hypothermia, 
and azotemia developed while they were 
being breast-fed exclusively. Three had 
significant hypernatremia, one had a per- 
forated duodenal ulcer, and one had tran- 
sient renal failure. Although the causes of 
the inadequate nutrition are unclear, 
these cases emphasize the necessity of 
close follow-up* for breast-fed babies, 
especially those of primiparous mothers 
and those in whom there has been exces- 
sive weight loss while in the hospital. 

(Am J Dis Child 1981;135:597-599) 


pan continues to accumulate 
in support of the many advan- 
tages*of breast-feeding, and more and 
more mothers are successfully nursing 
their babies. However, there have 
been several reports in recent years of 
serious problems that developed in 
breast-fed infants.'’ In our pediatric 
practice, where over two thirds of the 
mothers initially breast-feed, over the 
past two years we have encountered 
three cases of critical malnutrition in 
infants who were being breast-fed 
exclusively; a fourth case occurred in 
the solo practice of a colleague. In 
addition to severe weight loss and 
malnutrition, three of these infants 


From the Department of Pediatrics, Presby- 
terian Hospital, Charlotte, NC. 
Reprints not available. 
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had significant hypernatremia, pre- 
viously reported in only four exclu- 
sively breast-fed infants'*; one had a 
perforated duodenal ulcer, and one 
had transient renal failure. 


For editorial comment see p 595. 





These cases represent a serious con- 
dition that has not been widely publi- 
cized in the lay or general medical 
press, but that can be prevented 
through eloser supervision by those 
who care for newborn infants. 


REPORT OF CASES 


Case 1.—A term female infant was born 
Dec 10, 1977, after an uncomplicated preg- 
nancy to a 29-year-old primigravida moth- 
er. The hospital stay was uneventful. The 
parents felt that the baby was doing well 
at home, as she was nursing every three to 
four hours and seemed content. Approxi- 
mately 24 hours prior to her scheduled 
one-month checkup she was noted to be 
more lethargic and to be feeding less vigor- 
ously. For the first time the parents ques- 
tioned her condition, but did not bring her 
in for examination until the scheduled 
time. Examination showed a malnourished, 
moribund infant with a temperature of 
33.3 °C and heart rate of 60 beats per 
minute. Other clinical and laboratory data 
are given in Tables 1 and 2. 

The patient was treated with intrave- 
nous (IV) fluids with an initial good 


response, but approximately 18 hours after 
admission a rigid abdomen developed, with 
pneumoperitoneum. At laparotomy she 
was found to have a perforated posterior 
duodenal ulcer, which was felt to be second- 
ary to stress. The ulcer was repaired and 
she was fed IV for one week and then 
given formula feedings. She continued to 
receive formula feedings and was dis- 
charged on the 24th hospital day weighing 
2,780 g. Her subsequent weight gain was 
rapid and her growth and development to 
age 3 years have been normal. 

Case 2.—A term male infant was born 
Feb 28, 1978, to a 35-year-old primigravida 
mother after an uncomplicated pregnancy 
and delivery. The hospital course was 
uncomplicated, although the weight loss at 
the time of discharge from the hospital was 
15% of the birth weight. At home, the baby 
did well for three days, but for the 48 hours 
prior to readmission at 10 days of age, he 
was sleeping more and sucking less vigor- 
ously. Because of this he was examined at 
10 days of age. Physical examination 
showed a lethargic, severely dehydrated 
infant with a rectal temperature of 34.2 °C. 
Additional clinical and laboratory data are 
given in Tables 1 and 2. 

The baby was treated with IV fluids 
with rapid improvement, although there 
was no urination for 18 hours. Formula 
feedings were started on the second hospi- 
tal day, and levels of serum electrolytes 
and BUN were normal by the third day. 
There was a rapid and steady weight gain, 
reaching 2,860 g on the seventh hospital 
day. After discharge, his formula feedings 
were to continue, and subsequent growth 
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and development to age 2 years have been 
normal. 

Case 3.—A term male infant was born 
Dec 1, 1979, to a 26-year-old primigravida 
mother after an uncomplicated pregnancy, 
with delivery by cesarean section because 
of cephalopelvic disproportion. He had a 
partial cleft palate and was a slow feeder 
from birth. His weight dropped steadily to 
2,860 g on the fifth day but was up to 2,890 
g on the sixth day, the day of discharge, 
with the addition of two supplemental 
feedings of formula. At these times he took 
15 mL on each occasion and no more formu- 
la was offered. During the first two days at 
home he nursed well, but for the 24 hours 
prior to being brought for examination, he 
became progressively lethargic with dimin- 
ished sucking and failed to urinate for 12 to 
16 hours prior to examination at 10 days of 
age (at the parents request one day before 
his scheduled appointment). On examina- 
tion he was seen to be extremely dehy- 
drated, emaciated, and weak, with a rectal 
temperature of 35.9 °C. Additional clinical 
and laboratory data are given in Tables 1 
and 2. 

Intravenous fluids were given and there 
was a steady improvement, with correction 
of azotemia by the third hospital day. Even 
with formula feedings the baby continued 
to be a slow and difficult feeder, but there 
was a steady weight gain to 3,120 g by the 
11th hospital day, the day of discharge. His 
subsequent development and growth have 
been normal with formula feedings, his 
height and weight being in the 50th and 
25th percentiles, respectively, at the age of 
9 months. He has been noted to have small 
amplitude horizontal nystagmus since the 
age of 4 months. 





3,060 2,720 4 














*Dextrose given intravenously. 
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Table 1.—Weights and Weight Loss 


Weight Loss Weight Loss 
Birth Discharge Since Birth, Readmission Since Birth, 
Patient Weight, Weight, Age, % (at Weight, Age, % (at 


Discharge) g 


g g Days 
4 


11.1 2,000 14 34.7 






eal ae. Ca at ae eer Ty 
re pu 


a 

Case 4.—A term female infant was born 
Jan 8, 1980, to a 28-year-old gravida 3, para 
1, miscarriage 2 mother after an unevent- 
ful labor and delivery. The birth weight 
was 3,060 g, and the hospital course was 
uncompłicated. At home, the nursing 
seemed to be going well, and the weight 
check scheduled for four days after dis- 
charge was delayed at the mother’s request 
because of inclement weather. Approxi- 
mately 24 hours prior to examination, the 
urine output was noted to be diminished, 
and on the morning of admission, at 12 
days of age, the parents recognized 
extreme listlessness and offered the child a 
bottle, but this was refused. Examination 
showed the infant to be in shock with poor 
peripheral perfusion, a systolic blood pres- 
sure of 40 mm Hg, and a rectal tempera- 
ture of 35.5 °C. Additional clinical and 
laboratory data are given in Tables 1 and 
2. 

After IV administration of 5% albumin 
solution, the blood pressure promptly rose 
to 80 mm Hg, and the initial clinical 
response was satisfactory. However, over 
the next 36 hours she became edematous, 
hypertensive, and extremely oliguric. 

Because of the renal failure (BUN level, 
173 mg/dL) she was transferred to the 
hospital of the Bowman Gray School of 
Medicine, Winston-Salem, NC, on the third 
hospital day. Peritoneal dialysis was insti- 
tuted at that time and was continued for 14 
hours until she entered the diuretic phase 
of acute renal failure. Seizure activity 
occurred during the dialysis, and motor 
activity continued to be depressed at the 
time of discharge on the ninth hospital day. 
Urinalyses and BUN level prior to dis- 
charge were normal. Her weight at dis- 













Days Readmission) 








10 
10 









Serum Serum Serum Serum Blood Urine 
Patient Na, K, Cl, Co., BUN, Glucose, Blood Hematocrit, Hemoglobin, WBCs/ Specific 
No. mEq/L mEq/L mEq/L mEq/L mg/dL mg/dL pH % g/dL cu mm Gravity 

2 175 4.7 129 22.8 115 333* 7.22 76.1 24 21,400 1.019 

3 173 6.0 133 21 118 66 7.34 68 20.7 9,900 1.023 

4 190 6.1 > 140 13 282 336* 7.19 60.2 19.5 25,000 1.026 
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charge (with formula feedings) was 2,590 
g. At the age of 10 months the infant’s 
weight was in the 50th percentile, and her 
development appeared normal. 

An analysis of a random aliquot of the 
mother’s breast milk showed a sodium con- 
centration of 48 mEq/L and 41 mEq/L 
from her two breasts while a control 
breast-milk sample contained 7 mEq/L. 
The mother’s saliva sodium level was 11 
mEq/L, serum sodium level 145 mEq/L, 
and sweat chloride level 14.3 mEq/L. 


COMMENT 


The mothers of our patients, as 
were those described by Gilmore and 
Rowland,‘ Clarke et al,’ and Anand et 
al,’ were all primiparous women. They 
were instructed in routine newborn- 
baby care and nursing technique by 
one of the two nurse practitioners in 
our practice, with additional help from 
the hospital-based nurses and pedia- 
tricians. The mothers and their hus- 
bands were all of upper-middle class 
status, and seemed well-intentioned, 
intelligent, and mature. Their appar- 
ent lack of recognition of their babies’ 
critical weight losses was striking. We 
are uncertain as to whether this repre- 
sented unquestioning commitments to 
breast-feeding, difficulty with notic- 
ing {or accepting) weight losses while 
in constant contact with the babies, or 
a combination of these and other fac- 
tors. 

The babies uniformly appeared 
emaciated, dehydrated, and almost 
moribund when first examined, yet 
none had a history of unusual fluid 
loss. All were hypothermic, and one 
(patient 4) was in shock. Cultufes of 
blood, CSF, and urine were sterile, 
and no disease states that could 
explain the severity of the clinical 
manifestations were found, although 
patient 1 could conceivably have had 
the duodenal ulcer prior to rehospital- 
ization. Patient 3 had a cleft palate, a 

























Breast Feeding—Roddey et al 


eS ea eee 


known risk factor for nursing failure. 
The high sodium content of the breast 
milk from the mother of patient 4 
might have been an important con- 
tributing factor to the hypernatre- 
mia.? The weight gains of all four 
babies were prompt and satisfactory 
when formula feedings were insti- 
tuted, further supporting the role of 
inadequate nutrition as the primary 
problem. 


Rapid Deterioration 


After our experience with patient 1, 
we changed our examination routine 
to include a weight check approxi- 
mately one week after discharge for 
infants of mothers nursing for the 
first time. We were aware of the 
excessive weight losses of patients 2, 
3, and 4 while they were in the hospi- 
tal, but dealing with intelligent and 
reliable parents, we thought that con- 
tact would be made promptly if the 
nursing was not progressing satisfac- 
torily. We also did not realize how 
rapidly the conditions of those infants 
with excessive weight losses can dete- 
riorate. Thus, in the latter three 
instances, the babies were critically ill 
despite being seen just five, four, and 
six days after discharge, respective- 
ly. 

Since we have been following up our 
patients more closely, we have exam- 
ined three babies whom we feel might 
well have fallen into the category of 
the four patients we have described 
had their weights not been monitored 
more closely. One of these babies lost 
19% of his birth weight at 7 days of 
age before the mother agreed to give 
supplemental formula feedings. These 
were discontinued after eight days 
and the mother nursed successfully. 
The second baby lost weight gradually 
but progressively, and at 2 weeks of 
age had lost 12% of her birth weight. 
Supplemental formula feedings were 
tried but the nursing was unsuccessful 
and was discontinued after one more 
week. The third baby had lost 14% of 
his birth weight at the time of his 
discharge from the hospital at 4 days 
of age, and 17% of the birth weight at 
8 days of age before successful 
changes were made in the nursing 
technique (without formula supple- 
mentation). There was a subsequent 
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steady weight gain with breast Feed- 
ings. 


Weight Checks in Literature 


The current pediatric textbooks and 
other widely read books on breast- 
feeding for lay persons offer very 


little information regarding the need 


for following up the weights of breast- 
fed babies, either omitting this sub- 
ject from the discussion, or minimiz- 
ing its importance. In the current 
editions of two of the most popular 
pediatric textbooks, the section on 
breast-feeding technique in _ one‘ 
makes no mention of any guidelines 
for checking weights as a measure of 
nursing success, and the other* states 
in rather ambiguous language that “if 
the infant is satisfied at the comple- 
tion of the nursing periods, sleeps two 
to four hours and gains weight ade- 
quately, it can be assumed that the 
milk supply is sufficient; weighing of 
the infant at other than weekly to 
monthly intervals is neither necessary 
nor desirable.” In the official La 
Leche League publication, The Wom- 
anly Art of Breastfeeding,” the state- 
ment is made that monthly weight 
checks are sufficient except in the 
case of the “extra-placid,’ nonde- 
manding baby where weekly weight 
checks might be more appropriate. 


Weighing Necessary 


It would seem that in the legitimate 
attempt to reduce maternal anxiety 
over weight gains or losses in breast- 
fed babies recent teaching has over- 
shot the mark. In the patients we 
describe, due to our lack of apprecia- 
tion of the dangers, and perhaps our 
inadequacy in imparting information 
on breast-feeding technique, serious 
conditions developed. Obviously, there 
must be a continuing effort on the 
part of the appropriate hospital per- 
sonnel to do everything possible to 
promote satisfactory breast-feeding, 
and pediatricians and nurses must 
become more skillful in imparting 
breast-feeding information. However, 
since it is apparent that parental 
awareness of success or failure with 
breast-feeding can be grossly unrelia- 
ble, there must also be a closer moni- 
toring of the babies’ weights, especial- 
ly those who are the firstborn. 


- ~ 


There are little data as to what 
represents “excessive” weight loss in 
breast-fed babies. Dahms et al“ found 
that about one third of babies lost 10% 
or more of their birth weight, and 
Maisels"? concluded that weight losses 
of greater than 12% of the birth 
weight should be considered excessive. 
In a recently published book on 
breast-feeding,’® Lawrence states 
that “a 10% weight loss is acceptable if 
all else is going well and the physical 
examination is negative, but it should 
be justified in the record, and the 
infant should be seen shortly after 
discharge from the hospital to assure 
resolution of the problem.” To this 
guideline we would also suggest early 
follow-up for all those infants whose 
weights have not been shown to be 
increasing while in the hospital. This 
would seem mandatory if serious con- 
ditions such as occurred in our 
patients are to be prevented in the 
future. 


Carl Pfanstiel, MD, shared the data on patient 
2 with us. 
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The Well-Nourished Infant 
With Intussusception 


Fact or Fallacy? 


Joseph S. Janik, MD; Jeffrey Cranford, MD; Sigmund H. Ein, MD, FRCS(C) 


® To assess the nutritional status of 
children with intussusception, the weight, 
length, and weight-for-length percentiles 
of 100 children with intussusception and 
100 children admitted to the hospital for 
elective surgery were determined and 
compared with the National Center for 
Health Statistics standards. Of the chil- 
dren with intussusception, 26% were 
found to have a weight-for-length ratio 
below the fifth percentile while only 11% 
of the children admitted for elective sur- 
gery had ratios below the fifth percentile. 
This difference could not be explained by 
duration of symptoms, vomiting, or diar- 
rhea. Therefore, although children with 
intussusception may appear “well nour- 
ished” they are no better nourished than 
the general population and, in fact, a 
significant number exhibit anthropometric 
data suggestive of malnourishment. 

(Am J Dis Child 1981;135:600-602) 


T 1905, Hirschsprung’ stated that he 
never saw a malnourished child 
with an intussusception. Since that 
time, these children have been de- 
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scribed as healthy,?* sturdy,?** well- 
developed,*® well-nourished**’ chil- 
dren in a state of good nutrition.** 
Quantification of this state of nutri- 
tion in relation to other children has 
been lacking. The purpose of this arti- 
cle is to define the nutritional status 
of infants and children with intussus- 
ception. | 


SUBJECTS AND METHODS 


Between January 1977 and May 1979, 100 
consecutive infants and children, aged 3 
months to 4 years (mean, 13 months), with 
confirmed intussusception were compared 
with a similarly aged group admitted for 
elective minor surgical procedures (hernia 
repair, orchidopexy, tonsillectomy, myrin- 
gotomy, etc). Weight and length were mea- 
sured according to the US National Center 
for Health Statistics (NCHS) guidelines.’ 
Weight percentile, length percentile, and 
weight-for-length percentile were com- 
puted for each child and compared with the 
standard anthropometric charts of the 
NCHS." All values were subjected to statis- 
tical analysis. 


RESULTS 


The distributions of weight per- 
centile and weight-for-length percen- 
tile for children with intussusception 
and elective surgery are shown in Fig 


1 and 2. A length percentile table is 
not included because both groups of 
children demonstrate a normal distri- 
bution. The children admitted for elec- 
tive surgery had normal weight and 
weight-for-length percentile distribu- 
tion, while children with intussuscep- 
tion had lower values for both mea- 
surements. Fifty percent of the chil- 
dren with intussusception were at or 
below the 25th percentile for weight 
(P < .01) and 16% were below the fifth 
percentile compared with children 
admitted electively for minor surgical 
procedures (Fig 1). Similarly, 52% of 
the children with intussusception 
were at or below the 25th percentile 
for weight-for-length (P < .001) and 
26% were below the fifth percentile 
(P< .01) when compared with the 
control population (Fig 2). Twenty- 
three of 26 children with intussuscep- 
tion who had weight-for-length values 
below the fifth percentile had length 
values greater than the tenth percen- 
tile (P< .01). None of the children 
with intussusception had evidence of 
dehydration or emaciation. Eighty- 
five percent of the children with 
intussusception in all percentile divi- 
sions had symptoms for 24 hours or 
less; 70% vomited once or not at all, 
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Fig 1.—Weights of patients admitted to hospital for elective 
surgery or intussusception arranged according to percentiles 


from National Center for Health Statistics.’ 


and 88% had one bowel movement or 
none at all. Eighty-six percent of the 
children with intussusception were 
treated successfully by barium enema 
hydrostatic reduction, 10% required 
operative manual reduction, and 4% 
required operative resection. 


$ COMMENT 


, Since Hirschsprung’s original state- 
ment,’ there has been general agree- 
ment and promulgation?” of the con- 
cept that children with intussuscep- 
tion are “well nourished.” Does this 
mean that they are better nourished 
than the general population or does it 
mean that intussusception spares mal- 
nourished children? In 1950, Ravitch? 
attempted to describe this state of 
nutrition when he reported on 119 
children with intussusception of 
whom 98 had good, 11 fair, and ten 
poor nutrition. In 1972, Mayell’ broke 
with tradition, stating that intussus- 
ception does occur in the thin, under- 
nourished, and underdeveloped child 
of South Africa. 
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Fig 2.—Weight-for-length values for patients admitted to hospital 
for elective surgery or intussusception arranged according to 


percentiles from National Center for Health Statistics.’ 


The simplest measurement of nutri- 
tional status is the weight-for-age 
determination (weight percentile). 
Weight percentile is age dependent 
and, therefore, considered unreli- 
able.: In contrast, the expression of 
weight in relation to length gives a 
measure of nutritional status in terms 
of body proportions, which is indepen- 
dent of age and age-related external 
standards. '®™ 

The NCHS considers weight and 
length measurements above the 95th 
percentile and below the fifth per- 
centile abnormal and suggestive of 
nutritional problems. Weight-for- 
length percentiles relate body mass to 
body size and are considered to be 
independent of age." For clinical 
purposes, when length is above the 
tenth percentile but weight-for- 
length ratio is below the fifth percen- 
tile, acute or subacute illness or nutri- 
tional deficiency may be suspected.” 

Children from Chicago with intus- 
susception have been shown to exhibit 
lower weight percentiles irrespective 


of socioeconomic status.’* In the 
present study there is a significant 
difference in weight percentile and 
weight-for-length percentile between 
children with intussusception and chil- 
dren admitted to the hospital elective- 
ly for minor surgical procedures. Since 
both groups have a normal length- 
for-age (length percentile) distribu- 
tion, the primary difference between 
the children with intussusception and 
children undergoing elective surgery 
is a reduction in weight-for-length 
value. In addition, it is important that 
23 of 26 children with intussusception 
who had weight-for-length values be- 
low the fifth percentile had length 
greater than the tenth percentile. This 
satisfies the NCHS‘ criteria for nutri- 
tional deficiency and sharply chal- 
lenges the impression that children 
with intussusception are well nour- 
ished. Duration of symptoms, de- 
creased intake, vomiting, or diarrhea 
were not excessive and do not explain 
the appreciable number of children 
with a low weight-for-length percen- 
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tile. The effect of subclinical intussus- 
ception or the actual cause of intussus- 
ception are not evaluated by these 
measurements and may, in fact, be 
the explanation for these abnormal 
anthropometric data. 

It is surprising that one tenth of the 
children admitted for elective surgical 
procedure had weight and weight-for- 
length percentiles below the fifth per- 
centile. Parsons et al,’* using simple 
anthropometric data as screening 
tools and biochemical data for confir- 
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tive treatment of acute intussusception in 
infants and young children: An analysis of 97 
consecutive case reports. Am J Surg 
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mation, have demonstrated one or 
more subnormal nutritional measure- 
ments in’12% of the hospitalized chil- 
dren studied regardless of the reason 
for admission. This emphasizes the 
importance of adequately evaluating 
the state of nutrition of each child 
despite the gross appearance of the 
individual. 

The exact meaning of what Hirsch- 
sprung tried to convey in his classic 
statement’ will never be known. The 
assumption that “well nourished” 
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means that a majority of the children 
with intussusception will have a high- 
er weight percentile or weight-for- 
length percentile is not verified by our 
study. In fact, the opposite is found. 
In terms of length percentile, children 
with intussusception are nearly iden- 
tical with normal children. Therefore, 
though apparently healthy by history 
and gross appearance, many children 
with intussusception exhibit anthro- 
pometric evidence suggestive of mal- 
nourishment. 
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During the period of 1919 and 1920 the author made personal observations on the status 


of 154 cases of scarlet fever seen at the Willard Parker Hospital in New York City. The . 
hypothesis was that the severity of the disease was dependent “in part on the anatomic 
configuration of their throats.” In the study, age, sex, severity of the disease, and 
intensity of the rash were noted. A careful description of the tonsils and cervical lymph 
nodes was made. Changes in the patient’s status and particularly changes in the tonsils 
7 and nodes were noted. No correlation could be seen between the intensity of the rash and 
the severity of the disease or mortality. In those cases with moderate or mild courses there 
tended to be less enlargement of the tonsils and lymph nodes, and fewer adhesions and 
“plica” formations over the tonsils. Among 16 patients who had been previously 
tonsillectomized, there were no deaths or severe cases. Cervical node enlargement 
appeared to be aggravated when the tonsils were “swollen and pressed on while 
swallowing so as to express the toxins into the lymph stream.” The author concludes: 
"That the anatomy of the tonsil is not the sole element in determining the character of the 


= body’s reaction to the virus is obvious, but its importance seems equally obvious.” He 

È. further states that “in certain selected cases tonsillectomy may be performed with benefit 

a during scarlet fever.”—Jesse G. M. Bullowa, MD, Willard Parker Hospital, New York (July 
1921; 22:29-43). 
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Neonatal Necrotizing Enterocolitis: 


A Nine-Year Experience 


I. Epidemiology and Uncommon Observations 


Robert M. Kliegman, MD, Avroy A. Fanaroff, MD(Rand), FRCPE, DCH 


è To gain an epidemiologic perspective 
on necrotizing enterocolitis (NEC), nine 
years’ experience with 123 patients was 
reviewed. Mean gestational age was 31 
weeks, and mean birth weight, 1,460 g; 
7.3% were full-term and 10.5% were small 
for gestational age. Eighty infants had 
umbilical artery catheters, of which 50% 
were placed below L4-5. There was no 
identifiable risk factor in 11.4%; in half of 
these infants, NEC developed during an 
epidemic. Clustering of cases occurred in 
seven of the 108 months studied. Cases 
during epidemics had a lower incidence 
of respiratory distress syndrome. Average 
age at onset of NEC was 12 days; however 
the most common age (mode) was 3 days, 
and in 13.8% onset was after the third 
week. Of the survivors, 4% had recurrent 
disease one to 20 days after reinitiation of 
enteric feeding. The occurrence of NEC in 
low-risk patients and in older neonates 
raises serious questions about the pro- 
posed pathogenesis of NEC. 

(Am J Dis Child 1981;135:603-607) 


ecrotizing enterocolitis (NEC) is 

the preeminent gastrointestinal 

(GI) tract disease encountered in the 
neonatal intensive care unit. Current 
data suggest that in as many as 5% to 
15% of stressed, high-risk, premature 
infants, NEC will develop during their 
hospitalizations.’ Mortality is high, 
while morbidity during convalescence 
has become an increasingly important 
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problem that contributes to prolonged 
or recurrent hospitalization.’ 


See also pp 608 and 612. 


Although there have been various 
attractive hypotheses proposed, the 
specific cause of NEC is unknown. The 
most widely accepted theory centers 
around GI tract ischemia, which pro- 
duces mucosal injury, thus prcviding a 
nidus for bacterial invasion and fur- 
ther tissue damage.’ Various predis- 
posing risk factors relating to this 
mechanism include birth asphyxia,‘ 
polycythemia,°* umbilical vessel cath- 
eterization,*” and the carciopulmo- 
nary disturbances accomparying the 
respiratory distress syndrome (RDS).* 
Though these mechanisms are strong- 
ly supported by case reports and ani- 
mal experiments,” the occurrence of 
fulminant NEC in patients without 
any of these predisposing factors 
raises uncertainties about this theory. 
Furthermore, epidemics of NEC have 
been observed either clustered in 
time" or associated with a specific 
pathogen," suggesting under these 
circumstances a primary infectious 
origin. The pathophysiology of NEC 
has been derived from isolazed patient 
reports gathered from many different 
neonatal centers. A single comprehen- 
sive evaluation that encompasses all 
these observations previously has not 
been possible. 

To gain a clear perspective of patho- 
genesis and related clinic! history of 
NEC, this report encompasses nine 
years’ experience and includes 123 
patients in whom this disease devel- 


oped. Such a large series, together 
with the long period of observation, 
facilitates critical evaluation of the 
entity, permitting a complete descrip- 
tion of this disease including patients’ 
demographic, obstetric, and neonatal 
predisposing factors, an appreciation 
of the different modes of manifesta- 
tion, and an evaluation of epidemio- 
logic data with particular reference to 
patients clustering during epidemics. 
It will also permit the determination 
of the incidence of unusual or rare 
events, such as NEC in full-term 
infants, episodes of recurrent disease, 
and NEC in infants who never 
received enteric alimentation. 

By analysis of factors relating to 
mortality, the various manifestations 
of the disease and therapeutic inter- 
ventions are discussed in a subsequent 
report (see p 608). The present report 
deals with epidemiologic data 


SUBJECTS AND METHODS 


The study population comprised all 
patients admitted to Rainbow Babies and 
Childrens Hospital, Cleveland, in whom the 
diagnosis of NEC was established between 
Jan 1, 1970, and Dec 31, 1978. In this study, 
identifiable risk factors for NEC included 
intrauterine or birth asphyxia, Apgar 
scores less than 5 at one minute and less 
than 7 at five minutes, umbilical arterial or 
venous catheter placement, RDS, patent 
ductus arteriosus, exchange transfusions, 
polycythemia (central hematocrit reading, 
> 65%) or anemia (central hematocrit 
reading at birth, < 35), hypertonic formula 
feeding, hypothermia, hypotension, cya- 
notic congenital heart disease, or nasojeju- 
nal feeding. Prematurity alone was not a 
risk factor. Low-risk infants were those in 
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whom none of these risk factors was iden- 
tified. Necrotizing enterocolitis was sus- 
pected if an infant had GI tract signs and 
Symptoms such as abdominal distention 
and tenderness, regurgitation, bilious eme- 
sis, and hematochezia. The diagnosis was 
confirmed by abdominal roentgenogram 
demonstrating pneumatosis intestinalis 
and/or hepatic portal venous gas, or by 
histopathologic specimens obtained at the 
time of intestinal resection or postmortem 
examination. 

Infants in whom NEC was diagnosed 
were given nothing by mouth; had blood, 
CSF, urine, and stool cultures; and were 
given antibiotics (ampicillin sodium and an 
aminoglycoside) intravenously (IV). Ami- 
noglycosides were given orally at the dis- 
cretion of the attending physician. In each 
patient GI tract decompression was 
achieved with a nasogastric tube, and seri- 
al abdominal roentgenograms were per- 
formed to determine if GI tract perfora- 
tion had occurred. Free air in the abdomen 
indicating intestinal perforation was, in 
the majority of these patients, the primary 
indication for surgical intervention. Medi- 
cal management, as outlined here, together 
with IV alimentation was continued for a 
minimum of 14 days. The nature of the 
surgical procedures was determined by the 
findings at laparotomy and usually re- 
sulted in excision of necrotic bowel, colosto- 
my, and/or ileostomy. 

Statistical analysis was by x?. 


RESULTS 
Patient Characteristics 


During this nine-year study period, 
123 cases of NEC were encountered. 
Table 1 records the annual incidence, 
while Table 2 delineates some of the 
patients’ characteristics before the 
onset of NEC. The mean birth weight 
and gestational age were 1,460 g 
(range, 630 to 3,820 g), and 31 weeks, 
respectively; there were nine full- 
term infants (7.3%), while 70% of the 
total study population weighed less 
than 1,500 g. 

The following related adverse fac- 
tors were present antenatally or dur- 
ing the immediate intrapartum peri- 
od: 


No. of 

Patients 
Vaginal delivery 89 
Cesarean section 34 

Ruptured membranes, 

>24 hours 27 
Placenta previa 17 
Breech presentation 16 
Twins 12 
Urinary tract infection 11 
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Incidence, % 1.1 1.4 








*Total nine-year prevalence, 3.7%. 
tNecrotizing enterocolitis. 


Table 2.—Patient Characteristics 
Range 
No. or % 


Birth 
weight, g 1,460 + 438* 630-3,820 
Gestational 
age, wk 
Full-term in- 
fants, No. 9 
Preterm SGA 
infants, No. 13 
Male-female 
ratio 
Black-white 
ratio 
Outborn, No.t 81 
Inborn, No.t 42 
1-min Apgar 
score 
5-min Apgar 
score 


*Mean + SD. 

Small for gestational age. 

Refers to whether infants were born at Rain- 
bow Babies and Childrens Hospital, Cleveland, 
or born elsewhere and then transferred. 


31 + 3.1% 26-42 
7.3% 


10.5% 


65% 
35% 





Abruptio placenta 11 
Preeclampsia/eclampsia 10 
Prolapsed cord 6 
Bradycardia/decelerations 6 
Precipitous delivery 5 


Diabetes class A through C 5 
Nuchal cord 3 
Low urinary estriol levels 2 
Cephalopelvic disproportion 1 
Amnionitis without prolonged 
ruptured membranes 1 


Of particular interest is the develop- 
ment of NEC following two serious 
obstetric events: preeclampsia and 
prolonged rupture of the membranes. 
In infants born to preeclamptic moth- 
ers, the mean age at onset was 5.4 
days, which is earlier than the mean 
for the total population (12 days). 
Infants born following prolonged rup- 
ture of the membranes had a longer 
latent period, which averaged 15.3 
days. 

Infants from twin pregnancies ac- 
counted for 13 cases of NEC. In 11 
instances only one of the twins was 
affected. In one set of twins, the 
infants became ill on the third and 
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Table 1.—Annual Incidence* 


1973 
Total admissions 262 341 431 439 398 368 356 350 351 
Patients with NECT 3 4 6 18 18 18 20 9 27 

1.2 


4.1 4.5 4.9 5.6 2.6 v.72 
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Table 3.—Prior Neonatal History 


Umbilical artery catheter* 80 65.0 
Respiratory distress 

syndromet 55 44.0 
1-min Apgar score < 5 41 33.3 
5-min Apgar score < 7 38 31.0 
Hypothermia (tempera- 

ture, < 35 °C) 37 30.1 
Umbilical venous 

catheter 29 23.5 
Patent ductus arteriosus 26 21.1 
Transient tachypnea 18 14.6 
No risk factors 14 11.4 
Exchange transfusion 12 9.7 
Anemia (hematocrit 

reading, < 35%) 11 8.9 
Hypotension 10 8.1 
Polycythemia (central he- 

matocrit reading, 

> 65%) 10 8.1 
Omphalitis 7 5.7 
Congenital heart disease 3 2.4 
Nasojejunal feeding 2 1.6 


Trisomy 21 
(polycythemic) 





*Half were placed above the diaphragm, half 
at L4-5. 

Includes only seven infants treated with ven- 
tilation. 

tShock-like state with mean blood pressure 
below standards for gestational age." 


fourth days of life, with Escherichia 
coli, having identical and unusual 
antimicrobial sensitivities, growing 
from blood cultures from both in- 
fants. i 


Neonatal History ° 


Umbilical arterial catheters were 
placed in 65% of the high-risk neo- 
nates (Table 3). Fifty percent were 
located and maintained above the dia- 
phragm, while 50% were kept low (L4- 
5). Respiratory distress syndrome was 
common and considered mild (treated 
with oxygen delivered by head hood) 
or moderate (requiring nasal contin- 
uous positive airway pressure) in all 
but seven patients who had severe 
disease requiring assisted ventilation. 
Transient tachypnea was present in 
14.6% of the patients. 

Multiple risk factors (as defined in 
the “Subjects and Methods” section) 
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were present in the majority of neo- 
nates. Thus, most of the infants with 
the RDS also had an umbilical arterial 
catheter, while many also had a patent 
ductus arteriosus and/or hypoten- 
sion.’ However, there were 14 pa- 
tients (11.4%) who had no obvious 
antenatal or neonatal historic find- 
ings that could be considered to pre- 
dispose these infants to NEC. In half 
of these “low-risk” neonates, NEC 
developed during an outbreak or epi- 
demic of this disease. 

Full-term infants who were of 
appropriate size for gestational age 
(birth weight, 2,500 to 3,820 g, gesta- 
tional age, 38 to 42 weeks) constituted 
7.3% of the patient population. One 
full-term infant with airway obstruc- 
tion from choanal atresia had Apgar 
scores below 5 at one minute, and 5 at 
five minutes; none of the other term 
infants was asphyxiated. The feeding 
history of the nine full-term infants 
and day of onset of illness were simi- 
lar to the overall population; however, 
there were identifiable predisposing 
risk factors. Polyeythemia (central 
hematocrit reading, > 65%) was pres- 
ent in four of these nine patients. One 
of these polycythemic infants also had 
trisomy 21. This latter child and two 
others were treated with a partial- 
exchange transfusion in an attempt to 
lower their elevated hematocrit val- 
ues. There were three additional full- 
term infants with either hemolysis or 
blood loss who had anemia (hematocrit 
reading, < 35%) and in whom NEC 
subsequently developed. The two re- 
maining full-term infants had cyanot- 
ic heaft disease: in one, NEC devel- 
oped following a Rashkind procedure 
for transposition of the great vessels, 
while the other had complex cyanotic 
heart disease in association with choa- 
nal atresia and birth asphyxia. 


Feeding Histories 


All infants born after less than 34 
weeks’ gestation were fed by inter- 
mittent nasogastric feedings except 
for two who were fed continuously via 
nasojejunal tube. Oral feeding was 
started at a mean (+SD) of 2.7 + 3.1 
days of life (1 to 18 days). Prior to the 
onset of the disease, refrigerated 
human milk was the only milk fed to 
nine preterm infants (7%). A combina- 
tion of human milk and formula was 
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given to 38 infants (30%), while iso 
tonic formula was given to 72 infants 
(59%). Three infants never had oral 
feedings and, in one patieft, NEC 
developed after that infant was fed 
5% dextrose in water. Three of, these 
latter four patients were born to pree- 
clamptie mothers, and two were small 
for gestational age. In two of these 
infants, NEC developed on the first 
day of life. 


Epidemiology 


Figure 1 illustrates the monthly 
occurrence of NEC during the nine- 
year study period. It will be noted that 
the baseline is zero to three patients 
per month, but that there are seven 
months each with more than three 
cases: January 1973, June 1974, March 
1975, July 1976, and April, July, and 
October 1978. These are considered as 
“clustered cases” or epidemics. During 
these months, there was no change in 
the number of high-risk infants 
admitted to the premature nursery. 
When these clustered cases are com- 
pared with the sporadic cases, no dif- 
ference was seen in birth weights, 
Apgar scores, use of umbilical artery 
catheters, or day of onset. However, in 
the clustered cases, RDS was less com- 
mon (26% vs 44%; P < .01). In these 
epidemic months, blood cultures were 
positive in 52% of the patierts com- 
pared with 35% during nonepidemic 
months. No consistent single organ- 
ism was isolated from blood, stool, or 
peritoneal fluid during the epidemic 
periods. 

Figure 2 depicts the age at onset of 
NEC. Although the mean age was 12 
days of life, the median was the sev- 
enth day and the mode was the third 
day. Seventeen infants had a late 
onset of NEC (> 21 days), the oldest 
infant being 90 days old. When these 
infants were compared with those 
with early onset of disease, no differ- 
ences were observed in birth weight, 
Apgar scores, use of umbilical artery 
catheters, RDS, or percentage of “no 
risk” patients. The course cf the dis- 
ease and mortality also were similar 
in these two groups. 


Clinical Manifestation 


The initial signs and symptoms in 
all the patients are tabulated as fol- 
lows: 


5) SSS He 


No. of 
Patients 

Abdominal distention 90 
Hematochezia 34 
Apnea, bradycardia 33 
Abdominal tenderness 26 
Gastric retention (formula) 22 
Guaiac-positive stools 21 
“Septic appearance” 15 
Shock 14 
Bilious emesis 13 
Acidosis 12 
Lethargy 11 
Diarrhea 7 
Omphalitis 7 
Temperature instability 5 
Discolored abdominal wall 4 
Mass in right lower 

quadrant 2 
Grunting respirations 2 


Most infants had more than one sign; 
nevertheless, the most common initial 
sign was abdominal distention accom- 
panied by grossly bloody stools. Non- 
enteric manifestations, such as apnea 
and bradycardia, also were common 
and many of the infants had nonspe- 
cific signs and symptoms, such as 
lethargy, temperature instability, di- 
arrhea, shock, and “looking septic,” 
suggesting the possibility of sepsis. Of 
particular interest was the relation- 
ship between omphalitis and the 
development of NEC. Seven neonates 
had omphalitis for a mean of nine 
days prior to the onset of NEC and 
were being treated with appropriate 
antibiotics at the onset of their dis- 
ease. However, at the onset of NEC, 
an inflamed umbilical stump with ery- 
thema and streaking that extended to 
the anterior abdominal wall developed 
in seven additional infants. Five of 
these latter seven infants had Æ coli 
isolated from their blood cultures, 
while all infants with omphalitis prior 
to the onset of NEC had sterile blood 
cultures. This suggests that the umbil- 
icus is a potential portal of entry for 
the pathogenic bacteria that were 
recovered from these patients with 
NEC. 


Late Sequelae 


A right lower quadrant mass devel- 
oped in three infants who also had a 
localized intra-abdominal abscess in 
the area of the terminal ileum con- 
firmed at laparotomy. Intestinal stric- 
tures were found in four infants seen 
one week to one month following sur- 
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Fig 1.—Occurrence or necrotizing enterocolitis (NEC) from 1 
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970 through 1978. Each box represents one 


patient. R indicates recurrence; t, patients who had NEC diagnosed at another hospital and were then 
transferred to Rainbow Babies and Childrens Hospital, Cleveland. 
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Fig 2.—Age at onset of necrotizing enterocolitis (NEC) (not including recurrences). Each 


box represents one patient. 


gical (two patients) and medical (two 
patients) management of their acute 
illness. The incidence of recurrent 
NEC was 4% (five patients). In those 
with recurrent NEC, the mean birth 
weight and feeding histories were 
comparable with the entire popula- 
tion. These infants initially were 
treated with systemic antibiotics and 
IV alimentation for a mean of 17.4 
days (range, 14 to 26 days). Signs and 
symptoms of recurrent NEC devel- 
oped one to 20 days following reinsti- 
tution of human milk feedings (one 
patient), formula and human milk 
(two patients), or formula alone (two 
patients). The manifestations of the 
recurrent disease in all but one were 
mild and were either abdominal dis- 
tention or diarrhea. Abdominal roent- 
genograms demonstrated recurrence 
of the pneumatosis intestinalis in all 
of the patients. One infant died, while 
the course of the disease in the 
remaining infants proved benign. 


COMMENT 


This analysis of nine years’ experi- 
ence with 123 patients with confirmed 
NEC has facilitated the characteriza- 
tion of both common and rarer aspects 
of this disease. This extended period 
of observation permits the study of 
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the epidemiology, incidence, and natu- 
ral history of NEC. 

Patients with NEC were identified 
from review of prospectively recorded 
clinical discharge data and computer- 
ized information concerning surgical, 
pathologic, and autopsy diagnosis. A 
perspective on the prevalence of NEC 
can be obtained by inspecting Table 1. 
The annual occurrence increases con- 
siderably in 1973, since which time 
there had been a steady incidence 
including clustering of cases in 1973, 
1974, 1975, 1976, and 1978. It may be 
argued that patient identification 
prior to 1973 was low as a result of 
inadequate recognition; however, the 
full-blown disease has such character- 
istic features that this appears unlike- 
ly. There have been many suggestions 
with regard to prevention and modifi- 
cation of the disease, including pro- 
phylactic oral administration of anti- 
biotics,® delayed feeding,’ use of 
breast milk, reduced feeding vol- 
umes, and avoidance of high-osmolar 
formulas.'® One may be lured into a 
false sense of security in the ability to 
prevent NEC when the natural inci- 
dence decreases, as was observed in 
1977. Prospective controlled trials, 
however, have not conclusively proved 
the benefits of these regimens and 


new investigations are still urgently 
required. 

The recurrence of NEC in 1978 in 
our nursery could perhaps be attrib- 
uted to the changing population with 
the admission of many tiny (< 1,000 
g) high-risk infants to the unit.2° As 
expected in this high-risk premature 
infant population, there were many 
antenatal and neonatal historic fac- 
tors present that, according to the 
current hypothesis, could predispose 
to the development of NEC. These 
factors, such as perinatal asphyxia or 
RDS, may produce hemodynamic 
changes resulting in shunting of blood 
away from the GI tract. According to 
this hypothesis, intestinal mucosal 
ischemia may then progress to NEC. 

Recent studies have challenged the 
concept that certain risk factors are 
important etiologic events that pre- 
dispose infants to NEC.’?'-?° Because 
many high-risk neonates have low 
Apgar scores, manifest RDS, have 
umbilical artery catheters, etc, these 
factors may simply be coincidental 
findings in patients who later exhibit 
NEC. Similarly, the occurrence of 
NEC in infants lacking such risk fac- 
tors would also raise questios con- 
cerning the importance of these prior 
events. In the present study, 11.4% of 
the patients had no known predispos- 
ing risk factors. Similarly, other 
investigators have reported that 10% 
to 13.6% of their patients had no iden- 
tifiable risk factors.**** Furthermore, 
the occurrence of NEC in epidemics 
and the observation from this study 
that patients in these epidemics have 
less RDS also appear to diminish the 
etiologic significance of some adverse 
perinatal factors. Another observa- 
tion that is difficult to reconcile with 
the importance of prior perinatal fac- 
tors is the occurrence of NEC in neo- 
nates many weeks after the purported 
predisposing event occurred. As 15% 
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of our patients had the onset of NEC 
beyond the third week of life, it would 
be necessary to propose a very long 
latent period. This would appear 
unreasonable as many of these infants 
had been feeding for some time and 
were considered well prior to the onset 
of NEC. 

However, despite these limitations, 
the concept of perinatal risk factors 
may be valuable under selective iden- 
tifiable circumstances. Precautions 
should be taken when caring for 
patients in these circumstances. This 
can be exemplified in the relationship 
between polycythemia,*® congenital 
heart disease,” and NEC in full-term 
infants. Necrotizing enterocolitis in 
full-term infants usually is a rare 
occurrence. Polin et al reported on the 
incidence of NEC in full-term infants 
during a 20-year period among 64 
neonates at the Babies Hospital of 
New York.” In their series, full-term 
infants constituted 20% of the pa- 
tients with NEC. Congenital heart 
disease or chronic diarrhea were fre- 
quent antecedent historic findings. In 
a later report from the same hospital, 
NEC developed in 9% of 76 neonates 
with congenital heart disease requir- 
ing cardiac catheterization and/or 
surgery over a two-year period.” Oth- 
ers have reported NEC in full- 
term infants with diarrhea or with 
the hyperviscosity-polycythemia syn- 
drome.** Full-term infants who were 
small for gestational age were partic- 
ularly at risk in the latter group. In 
the present series, full-term infants 
constituted 7.3% of our patients with 
NEC. Though none was small for ges- 
tational age, four had polycythemia 
and NEC developed in three despite 
phlebotomy. The incidence of polycy- 
themia in this small sample of full- 
term infants is considerably higher 
than that in the general population, 
supporting a pathophysiologic rela- 
tionship between polycythemia and 
neonatal GI tract injury. 

Another aspect of NEC that is 
encountered infrequently is the devel- 
opment of recurrent disease. Frantz 
et al first suggested that reestablish- 
ing enteric feedings prior to ten days 
of absence of enteric feedings was 
responsible for recurrence in several 
of their patients.’ We encountered 
five patients with recurrent disease, 
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which represents 4% of our patierft 
population. Unlike the patients de- 
scribed by Frantz et al, all of these had 
no oral intake for a minimtm of 14 
days, and NEC redeveloped a mean of 
12 days after reestablishing regular 
feedings. In all but one, recurrent 
NEC was benign and respondec to a 
second course of therapy. 


SPECULATION 


The present study facilitazes a 
proper perspective of the incidence of 
the less common aspects of NEC. 
Information reported on the occur- 
rence of NEC in epidemics and NEC 
in low-risk neonates raises uncertain- 
ties as to the importance of many 
prior purported risk factors. Whether 
these are coincidental or contributing 
factors has yet to be established con- 
clusively. The present inability to 
relate these risk factors to all patients, 
together with many clinical features 
suggestive of an infectious disease, 
illustrates the significance of both 
microorganisms and neonatal immu- 
nologic defenses in the pathophysiolo- 
gy of NEC. Epidemiologic data from 
epidemics associated with specific 
bacterial agents, the presence of an- 
aerobic bacteria demonstrated in the 
lesions within the intestinal mucosa, 
and the high incidence of positive 
culture reports all emphasize the 
importance of microorganisms in the 
pathogenesis of NEC.” Furcher pro- 
spective observations conducted with- 
in a controlled clinical situation and 
carefully designed animal models will 
help to establish the pathophysiologic 
relationship between the multitude of 
proposed risk factors and “he infec- 
tious bacteria recovered from patients 
with NEC. 


Nonproprietary Name and 
Trademarks of Drug 


Ampicillin sodium—Ameill-S, Omnipen-N, 
Penbritin-S for Injection, Polycillin-N 
for Injection, Principen/N. 
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Neonatal Necrotizing Enterocolitis: 


A Nine-Year Experience 


II. Outcome Assessment 


Robert M. Kliegman, MD, Avroy A. Fanaroff, MD(Rand), FRCPE, DCH 


è Mortality was assessed in a nine-year 
experience with 123 patients with necro- 
tizing enterocolitis. Overall mortality was 
45%. Despite intestinal perforation among 
surgically treated patients, there was no 
difference in mortality between surgically 
or medically treated patients (46% vs 
54%). Patients with only hematochezia or 
abdominal distention had a lower mortali- 
ty than those who appeared “septic” (35% 
vs 68%). Similarly, those with bacteremia 
and disseminated intravascular coagula- 
tion had high mortality as well as those in 
whom peritonitis with ascites developed. 
When the entire patient population is con- 
sidered, prior therapy with systemic anti- 
biotics or concomitant therapy with oral 
aminoglycosides had no effect on severity 
of the disease, occurrence of intestinal 
perforation, or mortality. 

(Am J Dis Child 1981;135:608-611) 


ecrotizing enterocolitis (NEC) is 
the most serious and frequent 
gastrointestinal (GI) tract disorder 
encountered in low-birth-weight in- 
fants.! The spectrum of manifesta- 
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tions of NEC varies from a manifesta- 
tion with minimal signs and symp- 
toms followed by a benign clinical 
course and complete recovery to those 
infants in whom GI tract necrosis, 
perforation, disseminated intravascu- 
lar coagulation (DIC), sepsis, and 
shock develop, and who die despite 
aggressive medical and surgical man- 
agement.'? 


See also pp 603 and 612. 





In this report, which includes nine 
years’ experience with 123 patients, 
we present the relationships between 
the various disease manifestations, 
therapeutic interventions, and even- 
tual outcome. This assessment from 
one unit’s experience with a large 
number of patients may facilitate a 
proper perspective of the multitude of 
factors that determine the outcome of 
this disease. 








Table 1.—Mortality of Infants With NEC* 


a eee 
1970 1971 1972 1973 


No. 3 4 6 18 18 18 20 9 27 
Mortality, % 100 50 84 50 50 50 45 45 22 


SUBJECTS AND METHODS 


All patients admitted to the Rainbow 
Babies and Childrens Hospital, Cleveland, 
with the diagnosis of NEC from Jan 1, 
1970, to Dec 31, 1978, were included in this 
study. Necrotizing enterocolitis was sus- 
pected after a patient had signs and symp- 
toms compatible with this disease and had 
the diagnosis confirmed by either roent- 
genographic evidence of pneumatosis in- 
testinalis or hepatic portal gas, or by histo- 
pathologic examination of surgically 
obtained pathologic or postmortem speci- 
mens. When NEC was suspected, cultures 
were made of blood, urine, and CSF, and 
systemic antibiotics were administered. 
Cultures of peritoneal fluid were done 
using standard aerobic and anaerobie 
media during surgery, which was indicated 
in those infants who had roentgenographic 
evidence of GI tract perforation. Dissemi- 
nated intravascular coagulation was diag- 
nosed when bleeding difficulties were 
present and confirmed by an elevation of 
fibrin split product levels, a prolongation of 
the prothrombin time and partial thrombo- 





Year 





1974 1975 1976 1977 1978 





*Data from patients with necrotizing enterocolitis (NEC) admitted to Rainbow Babies and 


Childrens Hospital, Cleveland. 
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Birth Weight, g 


1,001- 
< 1,000 1,250 1,500 
No. 19 35 33 





Mortality, % 64 58 43 25 35 


plastin time, a decreased platelet count, 
and a peripheral blood smear compatible 
with DIC. “Septic-like” appearance was 
defined clinically as sudden onset of apnea 
or bradycardia with poor activity or unre- 
sponsiveness and poor peripheral perfu- 
sion with or without cyanosis, hypotension, 
or cardiac arrest. This does not necessarily 
mean that blood cultures were positive 
among these infants. These infants also 
may have had bloody stools or abdominal 
distention. In these patients with septic- 
like appearance, the intitial clinical impres- 
sion was bacterial sepsis; however, when 
GI manifestations became evident, the 
diagnosis of NEC was entertained. At this 
point, therapy related to NEC was added to 
that for septicemia. In all patients the 
diagnosis of NEC was confirmed by the 
strict criteria listed here. Gestational age 
was assessed by the mother’s menstrual 
history, which correlated well with the 
Dubowitz examination.’ Statistical analy- 
sis was done with a 2 x 2 contingency 
table and x’. 


RESULTS 


The overall mortality during the 
nine years of this study was 45%. 
Table 1 depicts the yearly mortality 
and demonstrates an improvement in 
outcome in 1978. Fifty patients (40%) 
required surgery and, in 46 of these 
50, the indication for surgery was 
roentgenographic evidence of GI tract 
perforation. In the surgically treated 
patients, the mortality (and severity 
of intestinal involvement) was not dif- 
ferent from mortality in those pa- 
tients who were treated medically 
(46% vs 54%). There were also no dif- 
ferences in outcome related to either 
sex or race. As seen in Table 2, those 
infants with higher birth weights had 
a better outcome than those who 
weighed less at birth. 

The initial mode of manifestation 
of NEC was found to be predictive of 
outcome. Seventy-three percent of the 
patients initially had abdominal dis- 
tention and 23% had hematochezia 
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1,501- Hepatic 
2,000 e Pneumatosis* Perforation Ascites Gas 
20 16 
25 507 807 58t 
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Mortality, % 3 









*Pneumatosis as sole roentgenographic sign. 
+P < .01 compared with pneumatosis alone. 
tP < .05 compared with pneumatosis alone. 


(gross blood in the stool), while 24% 
had the more acute symptoms of shock 
or a septic-like appearance. There was 
some overlap among groups. Nev- 
ertheless, this latter group of infants 
had a significantly higher mortality 
(68%) when compared with these with 
only abdominal distention or bloody 
stools (35%) (P < .01). Birth weights, 
gestational age, and other perinatal 
risk factors including Apgar scores 
and other epidemiologic data were not 
different in these two groups of 
patients. 


Roentgenograms 


Initially, the majority of infants 
demonstrated either pneumatosis in- 
testinalis or hepatic venous gas; only 
five had evidence of free intra-abdom- 
inal air at the onset of NEC. Forty- 
one additional infants eventually 
went on to demonstrate roentgeno- 
graphic evidence of free air in the 
abdomen. The mean time from diag- 
nosis to perforation was 86 hours; 
however, the median was less than 24 
hours and the mode was less than 12 
hours following the onset of NEC. 
There were no differences in outcome 
between those who demonstrated this 
roentgenographic sign on day 1, and 
those who had evidence of perforation 
at a later date, which in two instances 
was as late as five and six cays after 
the onset of the disease. Table 3 shows 
the outcome according to the various 
abdominal roentgenograpkic signs. 
The demonstration of intra-abdomi- 
nal fluid accumulation or ascites was 
associated with the highest mortality. 
Those patients whose GI tracts perfo- 
rated or who simultaneously demon- 
strated hepatic gas formation also had 
a more serious outcome. 


infectious Disease 


Prior infectious disease was sus- 
pected or present in 71 infants before 


Table 4.—Positive Blood Cultures 
No. of Cultures 


Post- 
mortem 


Ante- 


Organism mortem 


Escherichia 
coli 


Klebsiella 


1 


Clostridium 0 
perfringens 
Candida 


Staphylococcus 
aureus 


Citrobacter 


Unknown 
anaerobes 


Bacteroides 
fragilis 


1 
Enterobacter 0 


Paracolon 


1 
Proteus 0 
mirabilis 





the onset of NEC and had been 
treated with systemic antibiotics. 
These antibiotics included a combina- 
tion of ampicillin sodium or methicil- 
lin sodium and gentamicin sulfate. 
These known infections included nine 
patients with Staphylococcus aureus 
skin infections, one with osteomyeli- 
tis, and two with septicemia due to 
Pseudomonas or Escherichia coli. Sev- 
en other infants were being treated 
for omphalitis, which developed a 
mean of nine days prior to the onset of 
NEC. In those with proved infectious 
disease, treatment had been insti- 
tuted a mean of ten days prior to the 
development of NEC. Infants who had 
been treated with antibiotics before 
the onset of NEC demonstrated no 
differences in the nature and severity 
of the disease at the onset or during 
their illnesses, or in mortality when 
compared with those infants not given 
prior antimicrobial therapy. 

Blood cultures were positive in 35% 
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of the patients at the onset of NEC 
(Table 4). Escherichia coli was the 
predominant organism isolated from 
antemortem and postmortem blood 
cultures, followed by Klebsiella and 
other enteric organisms. Cultures of 
peritoneal fluid demonstrated a simi- 


- lar pattern, as F coli or Klebsiella was 


recovered in 55% of these patients. 
Organisms present in blood frequent- 
ly were recovered from peritoneal cul- 
tures obtained at surgery or at post- 
mortem examination. The anaerobe 
Clostridium perfringens has been im- 
plicated in seven patients with NEC. 
This organism was the fourth most 
common bacterium isolated from peri- 
toneal fluid at the time of surgery, 
and, in three of these patients, large 
Gram-positive rods also have been 
demonstrated to be present within the 
necrotic bowel. There was one infant 
in whom both blood and suprapubic 
urine cultures were positive for E coli. 
Surprisingly, only one infant had 
meningitis at the onset of NEC. In 
this infant Pseudomonas was isolated 
from both the CSF and blood. 

The mortality of patients in whom 
bacteremia developed was significant- 
ly greater than those with negative 
blood cultures (75% vs 38%, P < .01). 
Similarly, those in whom DIC devel- 
oped had a higher mortality than 
those without evidence of this bleed- 
ing disorder (69% vs 39%, P < .01). 


Treatment 


In confirmed cases (demonstration 
of pneumatosis intestinalis or surgical 
specimens diagnostic of NEC) conser- 
vative treatment included nasogastric 
decompression, no oral intake for two 
weeks, and systemic antibiotics, which 
were usually ampicillin and gentami- 
cin. Sixty-one infants were treated 
with this regimen, which resulted in a 
mortality of 37%. Thirty infants with 
disease of equal severity also received 
aminoglycosides (four, neomycin sul- 
fate; 26, gentamicin or kanamycin 
sulfate) by nasogastric tube. In this 
latter group, the mortality was 30% 
and the percentage of infants who 
subsequently had intestinal perfora- 
tion was not significantly different 
from those in the conservative treat- 
ment group (40% vs 37%). The 32 
remaining infants required either cor- 
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ticosteroids for shock or exchange 
transfusions for DIC in addition to 
the standard management. As these 
two problems are associated with a 
greater*mortality, these patients also 
had a poorer outcome; therefore, the 
effect of this therapy itself is difficult 
to ascertain. 


COMMENT 


The spectrum of NEC is both vari- 
able and broad, affecting identified 
high-risk infants with intrauterine 
asphyxia stress and respiratory dis- 
tress syndrome, but also striking 
unexpectedly in apparently healthy 
preterm infants.* It may appear as a 
relatively benign illness with abdomi- 
nal distention, bloody stools, and 
roentgenographic evidence of pneu- 
matosis intestinalis responding to 
conservative management.*” Alterna- 
tively, patients with severe NEC may 
manifest septic shock and DIC, and 
subsequently die. 

Good prognostic signs are pneuma- 
tosis intestinalis with abdominal dis- 
tention and bloody stools in the 
absence of florid signs of peritonitis, 
perforation, shock, or DIC. Those 
patients in whom ascites with perito- 
nitis developed had a poorer outcome.* 
This would suggest that the develop- 
ment of a significant “third space” 
effect, with the eventual production of 
ascites and peritonitis, contributes to 
the poor outcome of these acutely ill 
infants. Likewise, the development of 
the adverse cardiovascular condition 
associated with septic shock may also 
contribute to poor outcome. 

At the onset of NEC, bacteremia 
was not documented in all of our 
infants. However, bacteremia fre- 
quently heralded the onset of symp- 
toms since blood cultures obtained 
when NEC first was suspected were 
positive in 35% of these patients. A 
similar incidence of bacteremia has 
been reported by other investiga- 
tors.**° Both the present study and 
previous reports demonstrated that 
E coli was the predominant organism 
isolated from blood  cultures.*"° 
Though bacteremia was not present in 
all patients, the role of bacteria 
appears to be critical in the pathogen- 
esis of NEC. In certain circumstances 
epidemics of NEC have been related 
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to one of the bacteria present in the 
enteric flora. Also, bacteria are 
responsible for the hydrogen gas pres- 
ent in the intraluminal blebs seen on 
roentgenograms as pneumatosis in- 
testinalis.’*'* Local pathologie condi- 
tions may be due to enterotoxins or to 
direct mucosal injury produced by 
these organisms, while more virulent 
bacteria may overwhelm the local 
defense mechanisms and invade the 
blood stream, resulting in septicemia. 
Clostridial organisms recently have 
been implicated as pathogens in NEC 
and may best fit the proposed patho- 
genesis relating to GI tract hypoxia, 
enterotoxin production, and subse- 
quent intestinal gangrene.**'*"* In 
those patients who do have bactere- 
mia, the mortality was found to be 
substantially higher. This agrees weli 
with poor outcome seen in infants who 
are in septic shock and suggests that 
either the size of the bacterial inocu- 
lum, or their inherent virulence, con- 
tributes to the poor outcome of these 
patients. Alternately, immature local 
or systemic immune mechanisms may 
contribute to the poor outcome of 
these neonates. 

Prior treatment with systemic anti- 
bioties or concurrent therapy with oral 
aminoglycosides have been stated to 
lessen the severity of NEC.” In par- 
ticular, Bell et al” have reported that, 
following the institution of topical 
antibiotic therapy by gavage (gen- 
tamicin or kanamycin), the incidence 
of GI tract perforation declined. 
Infants in the present report demon- 
strated no advantage from prior or 
concomitant antibiotic usage. Specifi- 
cally, those treated for suspected or 
documented infections had an out- 
come identical to those not given prior 
systemic antibiotics. Likewise, pa- 
tients treated with nasogastric ad- 
ministration of aminoglycosides had a 
similar incidence of GI tract perfora- 
tion and equivalent mortality. This 
would suggest that these modes of 
prophylactic therapy are ineffective 
in altering the outcome of NEC. More 
recently, Hansen et al have demon- 
strated, in a randomized controlled 
study, the ineffectiveness of oral gen- 
tamicin therapy during the treatment 
of NEC.” 

_ As seen in this report, NEC may be 
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manifested within a broad spectrum 
of clinical and radiologic presenta- 
tions. Outcome is significantly related 
to those manifestations specifically 
noted in acutely ill patients demon- 
strating shock, bacteremia, DIC, and 
the development of peritonitis with 
ascites. Those patients with these 
severe manifestations of NEC closely 
resemble or are equivalent to patients 
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in septic shock. Nevertheless, in all our 
patients, there was, in addition to 
bacteremia, serious GI tract disease as 
evidenced by pneumatosis intestinal- 
is, intestinal perforation, and/or gan- 
grene. As the enteric flora were the 
predominant organisms recovered 
from blood and peritoneal fluid, this 
report reemphasizes the importance 
of these bacteria as an importart com- 
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Neonatal Necrotizing Enterocolitis 


Survival, Management, and Complications: A 25-Year Study 


John N. Schullinger, MD; Daniel L. Mollitt, MD; 
Charles D. Vinocur, MD; Thomas V. Santulli, MD; John M. Driscoll, Jr, MD 


è One hundred sixteen infants with 
neonatal necrotizing enterocolitis (NEC) 
have been seen during a 25-year period 
(1955 through 1979). Prior to 1972, the 
survival rate was 17%; subsequently, it has 
been 68%. This increased survival is at- 
tributed to (1) improved physiologic care 
of the critically ill infant, (2) the institution 
of a standard management protocol, and 
(3) early diagnosis and treatment. Survival 
following neonatal NEC is attended by a 
significant incidence of intestinal stricture 
(21%); however, physical development 
has been normal and there have been few 
long-term gastrointestinal tract prob- 
lems. 

(Am J Dis Child 1981;135:612-614) 


eonatal necrotizing enterocolitis 
(NEC) is a significant cause of 
neonatal morbidity and mortality. We 
report a 25-year experience with this 
disease, its management, and compli- 
cations. 
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pital, New York. 
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Broadway, New York, NY 10032 (Dr Schullin- 
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PATIENTS AND METHODS 
Patient Population 


During a 25-year period from 1955 
through 1979, 116 infants were treated for 
neonatal NEC. Each had a clinical syn- 
drome of abdominal distention, bilious 
vomiting or gastric aspirate, and gross or 
occult blood in the stool. The diagnosis was 
confirmed in each instance by the roent- 
genographic finding of pneumatosis intes- 


See also pp 603 and 608. 


tinalis or by tissue examination of the 
operative or postmortem specimen. No 
patient in this series had “suspect” or 
“subclinical” disease as described by other 
authors in their attempts at clinical stag- 
ing of the disease.'? Sixty-four of these 
cases (1955 through 1974) have been 
reported previously.’ 


Management 


In the total series (116 cases), 76 infants 
were treated medically. Forty infants 
underwent surgery for clinical deteriora- 
tion or evidence of perforation. 

Surgical management consisted of resec- 
tion of all diseased bowel and the creation 
of a proximal intestinal stoma and distal 
mucous fistula. Medical management prior 
to 1972 included intravenous administra- 
tion of antibiotics (primarily kanamycin 
and ampicillin) and supportive therapy. In 
1972, a standard management protocol was 


developed in an attempt to improve survi- 
val. This protocol, which is currently in use, 
is as follows: 


1. Frequent examination 
2. No oral intake for tex days 
3. Nasogastric tube decompression: re- 
cord presence and amount of bile 
4. Peripheral or central total intravenous 
(IV) alimentation for ten days 
5. Parenteral antibiotics: ampicillin sodi- 
um, 100 mg/kg/24 hr; gentamicin 
sulfate, 5 to 7 mg/kg/24 hr, for ten 
days 
6. Enteral antibiotics (by nasogastric 
tube): gentamicin sulfate, 10 to 14 
mg/kg/24 hr in six divided doseg 
every four hours for ten days 
7. Roentgenograms: left lateral decubitus 
film of abdomen every eight hours to 
detect free intraperitoneal air, plus 
one daily film in supine flat position 
until disappearance of pneumatosis 
8. Cultures: gastric aspirate and stool 
before and after antibiotic therapy; 
blood; CSF, nose and throat, urine, 
and other as indicated 
9. Laboratory studies: measurement of 
complete blood cell count, platelet 
count, serum electrolytes, BUN, acid- 
base for first four to five days; there- 
after, as needed 
10. Test all stool samples for occult blood 


It was found that frequent examination 
of the infant, together with the abdominal 
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-roentgenograms, were the best guides to 
determining the need for operation. Sud- 
den clinical deterioration or failure to show 
progressive response to treatment over a 
24- to 48-hour period was a reliable indica- 
tion of bowel necrosis with or without 
perforation. Similar indicators were the 
presence of abdominal wall erythema and/ 
or induration, or a localized abdominal 
mass. In the absence of obvious pneumo- 
peritoneum, the roentgenographic appear- 
ance of fixed and unchanging collections of 
intraluminal or extraluminal gas, usually 
in the right lower quadrant, correlated well 
with the presence of gangrenous bowel or 
perforation. Other factors, such as a pro- 
gressive or refractory metabolic acidosis 
and decreasing serum sodium levels, were 
helpful. As noted by others,‘ platelet counts 
were not helpful: five patients with perfo- 
ration and gangrene had depressed plate- 
let counts and five did not. Depressed 
platelet counts also were seen in two survi- 
vors who had no signs of perforation and 
who did not undergo operation. 


RESULTS 
Survival 


The overall survival in the total 
series was 44% (51/116). Of the 76 
infants who were treated medically, 
36 survived, for a rate of 47%. Of the 
40 infants who underwent surgery for 
clinical deterioration or evidence of 
perforation, 15 survived (38%). 

Since 1972, the survival has in- 
creased from 17% to 68%. This 
improvement was greatest in infants 
treated medically (Table 1). In addi- 
tion, the proportion of infants requir- 
ing surgery declined from 48% in the 
earlier group to 23% in the later group. 
The survival increased for both small 

¿and large babies (Table 2). Similarly, 
the incidence of prematurity was the 
same in both the early and later 
groups (70% and 71%, respectively). 

Mortality was secondary to perito- 
nitis and overwhelming sepsis asso- 
ciated with disseminated intravascu- 
lar coagulation and multiple organ 
failure. Of the 65 babies who died, 16 
had positive blood cultures during life. 
An additional 15 babies had positive 
blood cultures at postmortem exami- 
nation. From only four survivors were 
positive blood cultures obtained. The 
predominating organisms grown from 
the blood, peritoneal fluid, or both 
were Escherichia coli, Klebsiella, and 
Proteus. In the group prior to 1972, 
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Table 1.—Comparative Survivals 


7955-1971 


OO. 


No. of Patients 
Surgically treated 7/26 
2/28 
Total 9/54 


1972-1979 


aoa. eee em". 
No. of Patients 
8/14 
34/48 
42/62 


Table 2.—Influence of Birth Weight on Survival* 


1955-1971 


Weight, g NEC, % (No.) 


Overall, % 


Survival 


1972-1979 


a oo ?—-—— —-—— 


NEC, % (No.) Overall, % 


501-1 ,000 0(0/9) 1 43(3/7) 5 


1,001-1,500 
1,501-2,000 
2,001-2,500 
>2,500 
Total 


21(4/19) 
13(178) 
40(2/5) 
15(2/13) 
17(9/54) 





1 
67(10/15) 5 
82(9/11) 
44(4/9) 
80(16/20) 
68(42/62) 


*Comparison of necrotizing enterocolitis (NEC) with overall rates. 


Data not available. 


L 


1955 ——— 1962 


f 


Dos => Mr PLAAS 





Comparison of survival in infants with neonatal necrotizing enterocolitis (crosshatched 
bars) and overall infant survival in infants weighing less than 2,500 g at birth (open 


bars). 


there were also four deaths in which 
Pseudomonas was recovered from the 
peritoneal fluid. 


Complications and Follow-up 


Among the 51 survivors, intestinal 
strictures developed in 11 (22%). This 
incidence was similar in both the early 
(22%) and the later (21%) groups. 
Eight of these intestinal strictures 
involved the colon, two were in both 
colon and ileum, and one was in the 


ileum alone. Seven of these infants 
had been treated medically in accor- 
dance with the present management 
protocol from seven to ten days; the 
other four had undergone operation. 
All became symptomatic from ten 
days to six weeks following the onset 
of their disease, and all required sur- 
gical correction. 

Serious problems with postopera- 
tive malabsorption occurred in four 
patients (8%). In two of these patients 
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the problems were secondary to an 
insufficient amount of small bowel 
remaining after surgery, and the 
patients required prolonged parenter- 
al alimentation for survival. No ser- 
ious problems with malabsorption 
- were encountered in the patients who 
- were treated medically. 

Although Gram-negative organisms 
were recovered from the peritoneal 
fluid of 50% (7/15) of the survivors 
operated on, there were no instances 
of postoperative intraperitoneal ab- 
scess. In none of the survivors to date 
have complications developed from 
intestinal adhesions. 

Follow-up data are available for 31 
-of the 51 survivors (one to 15 years). 
- Physical development has been nor- 
mal in all of them. Two children had 
loose stools, one on the basis of a 
lactose intolerance. Two additional 
children have increased frequency of 
bowel movements secondary to post- 
operative short bowel. 


COMMENT 


The improved survival since 1972 is 
related to several factors. In recent 
years there has been a substantial 
improvement in the overall survival of 


= low-birth-weight and critically ill in- 


fants. This progress in physiologic 
care has certainly exerted a favorable 
influence on the survival of infants 
with NEC. 

In 1972 our current management 


1. Bell MJ, Ternberg JL, Feigin RD, et al: 
Neonatal necrotizing enterocolitis: Therapeutic 
decisions based upon clinical staging. Ann Surg 
1978;187:1-7. 

2. German JC, Jefferies MR, Ambie R, et al: 
Prospective application of an index of neonatal 
necrotizing enterocolitis. J Pediatr Surg 
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protocol was instituted. During the 
years 1972 through 1979, there was an 
abrupt rise in the survival of infants 
with NEC when compared with over- 
all infant survival in the neonatal unit 
at Babies Hospital, New York (Fig- 
ure). This improved survival was seen 
in all birth weight categories (Table 2) 
and suggests that the current protocol 
is a contributing factor. — 

Parenteral alimentation has al- 
lowed intensive treatment to continue 
for prolonged periods without nutri- 
tional sacrifice. It also has contributed 
substantially to the postoperative 
therapy of these infants. Of the 42 
survivors since 1972, 32 (76%) received 
parenteral alimentation, primarily by 
the peripheral route. Only one patient 
prior to 1972 received IV alimenta- 
tion. Four infants required prolonged 
postoperative parenteral alimentation 
for survival. 

Also of importance is the choice of 
antibiotics and their use both paren- 
terally and by nasogastric tube. Since 
1972, gentamicin has been substituted 
for kanamycin and also has been giv- 
en by nasogastric tube.’ In our institu- 
tion 100% of the predominant orga- 
nisms (E coli, Klebsiella, Proteus) 
recovered from the blood and/or peri- 
toneal fluid are sensitive to gentami- 
cin. Ninety-four percent of the Pseu- 
domonas organisms are sensitive. 
None of the Pseudomonas and only 
80% of the E coli and Klebsiella iso- 
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lates were sensitive to kanamycin dur- 
ing the years when this antibiotic was 
in use. 

An increasing awareness of the dis- 
ease has led to early diagnosis and 
treatment of the infant with NEC. 
Prior to 1972, the incidence of delay 
(24 hours or longer) between the onset 
of symptoms and the institution of 
therapy was 40% as opposed to a 10% 
incidence since that time. Of the 20 
infants who died since the present 
management protocol was introduced, 
13 (65%) did so within 24 hours of the 
onset of symptoms. 

Little improvement has been noted 
in the incidence of late complications. 
The vast majority of these are intesti- 
nal strictures, the incidence of which 
has been stable at 21% to 22% over the 
past 25 years. Survivors, therefore, 
must be considered to be at risk for 
stricture and followed up closely. 
Long-term prognosis, as noted by oth- 
ers, is excellent and attended by 
normal physical development and few 
gastrointestinal tract problems. 


This study was supported by the Hoyt Founda- 
tion, Cranbury, NJ. 
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‘Malnutrition Associated With a Formula 
of Barley Water, Corn Syrup, 
and Whole Milk 


Raymond J. Fabius, MD; Russell J. Merritt, MD, PhD; Paul M. Fleiss, MD, MPH; Judith M. Ashley, MSPH, RD 


è Five infants, aged 1 to 7 months, were 
given a formula of barley water, whole 
milk, and corn syrup (Karo) or honey. 
Three patients had subnormal growth, two 
fit the criteria for failure to thrive, and two 
demonstrated a microcytic hypochromic 
anemia. The delayed growth and anemia 
were corrected by institution of a standard 
infant formula and nutrient supplementa- 
tion. The barley water formula provides 
less than the recommended daily allow- 
ance of iron and vitamins A and C. The 
illnesses of these infants and the deficien- 
cies of the diet illustrate the importance of 
obtaining a careful dietary history for all 
infants not receiving standard diets. 

(Am J Dis Child 1981;135:615-617) 


here is reason for concern over 
the nutritional adequacy of the 
diets promot®d by some groups. 
Severe nutritional deficiencies have 
been noted in the United States in 
children fed strict vegetarian diets or 
the more restricted Zen macrobiotic 
diets.'? Such malnutrition was also 
recently recognized in Great Brit- 
ain.’ 
During the past two years, we have 
observed five infants who were 
*brought to Childrens Hospital of Los 
Angeles for problems potentially re- 
lated to a formula of barley water, 
whole milk, and corn syrup (Karo) or 
honey, recommended in an article by 
L. R. Hubbard (“Processing a New 
Mother,” Ability, 1959, vol 89, p 1). 
These cases are reported to point out 
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the observed and potential nutritional 
consequences of this particular diet. 


REPORT OF CASES 


Case 1.—A 6-week-old male infant was 
admitted to the hospital because of a 60- 
hour history of projectile bilious vomiting 
and a 12-hour history of diarrhea. He had 
received his first diphtheria-pertussis-teta- 
nus (DPT) immunization and oral polio- 
myelitis vaccine (OPV) four days prior to 
admission. His mother had a 24-hour histo- 
ry of pharyngitis. The infant’s diet from 
birth consisted of one week of breast-feed- 
ing followed by a formula of barley water, 
corn syrup, and whole milk. 

On admission, his height was 58 cm (75th 
percentile), head circumference was 37.5 
em (25th to 50th percentile), and weight 
was 4.0 kg (tenth to 25th percertile). He 
seemed lethargic but was in no acute dis- 
tress. The temperature was 36.8 °C, pulse 
rate was 140 beats per minute, blood pres- 
sure was 110 mm Hg by palpazion, and 
respirations were 42/min. The anterior 
fontanelle was sunken; his abdomen was 
tense, and hyperactive bowel sounds were 
heard. He was estimated to be 5% to 10% 
dehydrated. 

Initial data included the following val- 
ues: hemoglobin, 11.4 g/dL; WBC count, 
17,000/cu mm with 12% polymorphonuclear 
leukocytes and 22% band forms; serum 
sodium, 131 mEq/L; potassium, 3.8 mEq/L; 
chloride, 109 mEq/L; and serum glucose, 
142 mg/dL. A capillary blood sample 
revealed a pH of 7.08 and a total carbon 
dioxide value of 10 mEq/L, with a base 
deficit of 20 mEq/L. Roentgenograms of 
the chest and abdomen, urinalysis results, 
and results of lumbar puncture were 
normal. 

The acidosis improved slowly with bicar- 
bonate supplementation, but there was 
intolerance to a soy formula (Isomil) after 
36 hours of bowel rest. The resulting diar- 
rhea and acidosis required additional fluid 
and bicarbonate replacement. The infant 
subsequently tolerated a protein hydroly- 
sate formula (Pregestimil) and was dis- 
charged after nine days of hospitalization. 


When he was seen in clinic two days later, 
he was maintaining his weight and had a 
normal blood pH. The parents were 
instructed to continue feeding him the 
same formula. Six days later the patient 
was returned to the hospital with symp- 
toms of lethargy, pallor, and weak cry and 
appeared dehydrated. The parents had re- 
started the original barley water, corn 
syrup, and whole milk formula. 

The patient was given intravenous (IV) 
fluids and then gradually administration 
of the protein hydrolysate formula was 
reinstituted. Further diagnostic studies 
were done because of persistent diarrhea. 
Stool pH was 6 to 7 and the stools were 
negative for reducing substances. His total 
protein value was 4.78 g/dL, the albumin 
level was 2.72 g/dL, and a sweat chloride 
value was normal. Results of a urine 
screening test for aminoaciduria were 
normal. He was discharged on a regimen of 
the hydrolyzed formula after 13 days of 
hospitalization. The parents were again 
instructed not to use the barley water 
formula. 

The patient required the protein hydrol- 
ysate formula for one month and subse- 
quently tolerated soy formula (Isomil). By 
7 months of age, his weight had reached 
the 25th to 50th percentile for age and at 19 
months it had reached the 50th to 75th 
percentile. 

Case 2.—A 5-month-old male infant was 
hospitalized because of a three-week histo- 
ry of intermittent fever and one week of 
coughing, poor feeding, vomiting, and diar- 
rhea. He had been born at term weighing 
4.1 kg after a normal pregnancy. 

The infant had been breast-fed for one 
week. After that time he was fed a formula 
of barley water, corn syrup, and whole 
milk. During this three-week illness, about 
600 mL of formula was consumed daily. 

On physical examination he appeared 
wasted, but well hydrated. His tempera- 
ture was 39.2 °C, weight was 5.1 kg (less 
than the fifth percentile), and height was 
68 em (75th percentile). Bilateral otitis 
media was noted. 

Initial laboratory data showed the fol- 
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* lowing values: hemoglobin, 10.2 g/dL; 


hematocrit, 32.8%; WBCs, 28,200/cu mm 
with 43% polymorphonuclear leukocytes 
and 28% band forms; platelets, 416,000/cu 
mm; serum sodium, 137 mEq/L; potassium, 
3.9 mEq/L; chloride, 101 mEq/L; and bicar- 
bonate, 17 mEq/L. The total protein level 
was 5.95 g/dL and the albumin level was 
3.38 g/dL. A roentgenogram of the chest 
- demonstrated a left lower-lobe pneumonia. 
. Results of lumbar puncture, stool cultures, 
and sweat test were unremarkable. 

The infant’s hospital course was uncom- 
plicated. His otitis and pneumonia re- 
sponded to therapy with ampicillin trihy- 
drate and he was quickly advanced from a 
course of IV fluids to a full-strength cow’s 
milk formula (Similac), rice cereal, and 
baby food. He demonstrated a weight gain 
of 740 g during the 16-day hospitalization 
and weighed 6.92 kg (fifth to tenth per- 
centile) at a follow-up visit at 7 months of 
age. 

CasE 3.—A 5month-old female infant 
was admitted to the hospital after a five- 
day period of upper respiratory tract infec- 
tion complicated by coughing and wheez- 
ing during the preceding 48 hours. The 
baby had also vomited several times on the 
day prior to admission. 

She was the 2.27-kg product of an eight- 
month pregnancy that was complicated by 
breech presentation and required cesarean 
section. Postpartum endometritis devel- 
oped in the mother, and the infant was 
empirically treated with antibiotics for ten 
days. After discharge from the nursery, 
the infant was given a barley water, corn 
syrup, and whole milk formula. She gained 
0.45 kg during her first three months. The 
only medical illness during this period was 
an episode of otitis media at 3 months of 
age. She had received one OPV and a DPT 
immunization three weeks prior to admis- 
sion. 

The admitting temperature was 36.5 °C, 
height was 53 cm (less than the fifth 
percentile) and weight was 3.63 kg (less 
than the fifth percentile). The infant 
appeared wasted and pale. Mild subcostal 
retractions and rales over the right side of 
the chest were noted. 

Initial laboratory data showed the fol- 
lowing values: hemoglobin, 11.3 g/dL; 
hematocrit, 36.4%; WBCs, 15,700/cu mm 
with 28% polymorphonuclear leukocytes 
and 7% band forms; serum sodium, 140 
mEq/L; potassium, 4.5 mEq/L; chloride, 99 
mEq/L; and bicarbonate, 25 mEq/L. A 
chest roentgenogram demonstrated right 
perihilar and left lower-lobe infiltrates. 
The initial cultures of blood, urine, and 
CSF were negative, as were titers for 
syphilis, toxoplasmosis, rubella, cytomega- 
lovirus, and herpes simplex. Results of a 
PPD skin test, sweat test for cystic fibro- 
sis, and barium enema examination were 
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*All nutrients are calculated according to Agriculture Handbook No. 456.’ Calculations for the 
barley water formula assume that all nutrients are leached from the barley into the barley water; 
additional ingredients in formula are corn syrup or honey and whole milk. 

{The recommended daily allowance (RDA) given is for a 6-kg reference child. 

{Values from Fomon and Filer. High biologic value of human milk explains the low protein intake of 
breast-fed babies relative to the recommendations for other formulas. 

§Percent of total calories assuming the following: fat, 9 kcal/g; carbohydrate, 4 kcal/g; protein, 4 


kcal/g. 


normal. 

The infant responded to a ten-day course 
of oral amoxicillin trihydrate and gained 
weight when given a cow’s milk formula, 
cereal, and baby food. At the time of 
discharge from the hospital, her weight 
was 3.88 kg. At 6 months of age, she 
weighed 5.2 kg (less than the fifth percen- 
tile) and her height was 60 cm (less than 
the fifth percentile) but there was some 
indication of catch-up growth. 

Case 4.—A 7-month-old male infant was 
admitted to the hospital with a five-day 
history of diarrhea and vomiting after 
outpatient therapy with a liquid diet that 
included a barley water formula and fruit 
juices was unsuccessful. 

He was born at 33 weeks’ gestation, 
weighing 2.3 kg, of a primiparous woman. 
The birth occurred at home by breech 
presentation with the cord between the 
legs. A decreased heart rate was noted 
shortly before delivery. He had neonatal 
hyperbilirubinemia that reached a maxi- 
mum bilirubin level of 15 mg/dL but 
cleared by the eighth day of life after 
exposure to sunlight at home. The infant’s 
only other known illness, a rash, was 
treated with a topical medication. 

The infant’s dietary history was remark- 
able; he was principally fed a barley water, 
whole milk, and honey or corn syrup formu- 
la, with occasional juices, raw milk with 
yeast, egg, and banana. Developmental 
history revealed that he began to roll over 
at the age of 5 months and was starting to 
stand with support at the time of admis- 
sion. He had received one DPT immuniza- 
tion and OPV. 

Physical examination showed a small, 
gaunt infant with a height of 66 cm (tenth 


percentile), a weight of 6.46 kg (less than 
the fifth percentile), and a temperature of 
37.5 °C. He had a weak cry. His blood 
pressure was 100/68 mm Hg, and his apical 
pulse rate was 124 beats per minute. The 
anterior fontanelle was sunken and the 
skin showed decreased turgor. 

Laboratory studies revealed the follow- 
ing values: hemoglobin, 8.8 g/dL; hemato- 
crit, 28.7%; mean corpuscular volume 
(MCV), 56 cu um; mean corpuscular hemo- 
globin, 17.2 pg; WBCs, 18,800/cu mm with 
61% polymorphonuclear leukocytes, 12% 
band forms, 22% lymphocytes, 5% mono- 
cytes, and 4% nucleated RBCs per 100 
WBCs; serum sodium, 157 mEq/L; potas- 
sium, 3.8 mEq/L; chloride, 130 mEq/L; and 
bicarbonate, 4 mEq/L. The blood pH was 
7.24, Pco. was 27 mm Hg, and the total 
carbon dioxide value was 12 mEq/L. There 
was a moderate number of polymorphonu- 
clear leukocytes in the stool. The serum 
iron value was 19 g/dL and the totale 
iron-binding capacity was 486 mg/dL (4% 
saturation). 

The infant responded rapidly to fluid 
treatment for hypernatremic dehydration. 
His weight had increased to 7 kg by the 
third day of hospitalization, when he was 
discharged on a regimen of iron supple- 
mentation. Soon afterward, the parents 
began to use a standard infant formula 
(SMA) and baby food. In follow-up visits to 
his physician, the infant’s height and 
weight paralleled the tenth to 15th per- 
centile of the growth curve and the hemo- 
globin value slowly reached 13 g/dL. 

Case 5.—A 6-month-old female infant 
was seen because of a two-day history of 
fever, congestion, ear pain, vomiting, and 
diarrhea. She had been the 2.95-kg product 
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of an uncomplicated pregnan 
normal vaginal delivery. She ij breast- 


. fed for the first three weeks of life and 


then was given a formula of barley water, 
corn syrup, and whole milk. Available med- 
ical records revealed that she had weighed 
5.98 kg (50th percentile) and that her 
height was 60.5 cm (25th to 50th percentile) 
at 4 months of age. 

On admission her weight was 6.74 kg 
(25th percentile). There was a temperature 
of 41 °C and obvious pallor. Both tympanic 
membranes were red and rhonchi were 
heard in all lung fields. 

Her initial laboratory data showed the 
following values: hemoglobin, 9.7 g/dL; 
hematocrit, 29.5%; MCV, 69 cu um. The 
RBCs were hypochromic on smear. The 
WBC count was 32,600/cu mm with 46% 
polymorphonuclear leukocytes and 23% 
band forms. A chest roentgenogram dem- 
onstrated right upper-lobe and bilateral 
perihilar infiltrates. A PPD skin test was 
nonreactive and a blood culture revealed no 
growth. 

The patient’s condition responded to 
intramuscular penicillin G procaine, oral 
ampicillin, and iron supplementation on an 
outpatient basis. After three days of anti- 
biotic therapy, her temperature returned 
to normal and her lungs were nearly clear. 
After two weeks of iron supplementation, 
she had a hemoglobin value of 10.9 g/dL 
and a hematocrit reading of 33.2%. 

Subsequent height and weight measure- 
ments through her first year of life indi- 
cated that the weight continued at approx- 
imately the 25th percentile and the height 
was between the tenth and 25th percen- 
tiles. 


THE FORMULA 


The infant formula given to these 
infants was described as follows: 
“This formula is most like human 
mille...15 oz of barley water (made 
by boiling barley in water for several 
hours until there is a thick, pink 
syrup), 10 oz of homogenized milk, 3 oz 
of Karo syrup...” (L. R. Hubbard, 
“Processing a New Mother,” Ability, 
1959, vol 89, p 1). The barley water is 
prepared by placing '% cup of barley in 
a piece of muslin and boiling it in 4 pt 
of water for six hours (L. R. Hubbard, 
“Healthy Babies,” The Volunteer 
Minister’s Handbook, p 368). Honey 
can be substituted for the corn syrup 
(L. R. Hubbard, Flag Information Let- 
ter No. 43, 1977). 

The nutritional analysis of the bar- 
ley water formula shown in the Table 
assumes that a 6-kg infant consumes 
702 keal and that all nutrients are 
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leached from the barley water. Such a 


calculation maximizes the potential 
nutrient density per 100 kcal. Despite 
such assumptions, the barley water 
formula has less than the recom- 
mended daily allowances of iron, vita- 
min A, and vitamin C. The «iron con- 
tent would be lower if honey were 
substituted for corn syrup. The sodi- 
um content is twice that of human 
milk. We made up the formu_a with 
the use of both corn syrup and honey. 
The osmolality of the formulas was 
measured by freezing-point depres- 
sion. The corn syrup formula had an 
osmolality of 495 mOsm/kg end the 
honey formula had an osmolality of 
1,056 mOsm/kg. 


COMMENT 


The cases presented emphasize the 
need to investigate the dietary history 
of infants whose growth deviates 
from the established normal growth 
channel. This factor is particularly 
true and important during the wean- 
ing period, when infants are gradually 
switched to an adult diet from breast 
milk or infant formula.? During this 
vulnerable process, four of our pa- 
tients demonstrated a slowing of their 
normal growth pattern, and two of 
them fit criteria for failure to thrive. 
Such a growth pattern at weaning is a 
well-known phenomenon in nonindus- 
trial nations but is distinctly unusual 
in the United States. 

That the barley water formula was 
responsible for the malnutrition or 
diarrhea in these infants is impossible 
to state. Infection and socia. factors 
may have been important. However, 
after treatment of the acute illness, all 
of the underweight infants showed a 
good response to standar infant 
diets. The poor tolerance shown for 
the barley water formula during and 
after acute gastroenteritis in one 
patient may be related to the esmolal- 
ity or low free-water content of the 
formula. The occurrence of iron defi- 
ciency probably reflects the low iron 
content of the formula. 

Infections severe enough to require 
hospitalization developed in four pa- 
tients. It is known that inadequate 
intake of vitamin A, vitamin C, and 
iron, as well as protein-calorie malnu- 
trition, can reduce resistance to infec- 
tion.* One patient demonstrated hy- 
pernatremic dehydration as a result of 


receiving the relatively high-solute ` 


formula during -a period of diarrheal 
illness. Although scurvy and xeroph- 
thalmia-keratomalacia were not seen 
in our patients, they are additional 
possible nutritional consequences of 
ingesting only the barley water for- 
mula. Honey, which is added to the 
formula by some persons, has been . 
implicated as a potential source of. 
botulinus toxin.’ Dangerous errors in 
formula preparation are also possi- 
ble. 

Diets encouraged by some groups 
are based on incorrect knowledge of 
the nutritional value of traditional 
food. Such appears to be the case 
here. The barley water formula 
described here is recommended be- 
cause it is “most like human milk. 
Such a statement may be appealing to 
some parents. For a mother who does 
not elect to breast-feed, the time- 
consuming preparation of an infant 
formula (albeit a nutritionally incom- 
plete one) may enhance her sense of 
fostering her child’s health. 

Infants are at a high risk for suffer- 
ing the nutritional consequences of. 
food fadism because of their sensitivi- 
ty to nutrient deprivation and dehy- 
dration. The observed and potential 
complications associated with the use 
of this formula as a complete diet 
indicate the need for pediatricians 
and primary health care personnel to 
evaluate the dietary intake of young 
infants not receiving breast milk or 
other standard diets. 


Nonproprietary Names and 
Trademarks of Drugs 


Amoxicillin trihydrate—Amozil, Larotid, 
Polymoz, Trimoz. 

Ampicillin trihydrate—Ameill, Penbritin, 
Polycillin, Principen. 
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=- The Schick Test 


A Useful Tool for Screening for Antibody Deficiency 


John L. Sullivan, MD; Henry G. Herrod, MD; Leo Levine 


è The evaluation of suspected humoral 
immunodeficiency includes quantitative 
immunoglobulin levels and specific anti- 
body assays. The Schick test is a simple 
procedure for measurement of specific 
diphtheria antibodies that has been over- 
looked because the availability of Schick 
test materials has been limited in recent 
years. We assessed the efficacy of the 
Schick test in screening for antibody defi- 
ciency states in 23 children. Five had 
positive Schick test reactions. All five had 
_ Clinical and immunologic findings consis- 
tent with a primary immunodeficiency dis- 
order. Each of these patients had at least 
one other abnormality of antibody forma- 
tion detected. The Schick test is a simple 
screening device helpful in the assess- 
ment of immunocompetence. 

(Am J Dis Child 1981;135:618-620) 


he World Health Organization 

scientific group on immunodefi- 
ciency currently recommends the 
Schick test as one of the primary steps 
in evaluating the humoral immune 
response in patients suspected of 
being immunodeficient.' This test was 
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developed in 1913 by Bela Schick? and 
was used routinely to detect suscepti- 
ble persons during the first half of 
this century when diphtheria was 
endemic and at times epidemic. The 
test is based on an erythematous toxic 
reaction appearing within 24 to 48 
hours at the site of an intradermal 
injection of a very low concentration 
of diphtheria toxin. The reaction 
peaks in four or five days and fades 
gradually thereafter. If the patient is 
not susceptible, the circulating anti- 
bodies neutralize the toxin and the 
test is negative. A control for allergic 
or Arthus type reactions is also used, 
consisting of a similar toxin that has 
been detoxified by heat or formalde- 
hyde. Though the Schick test is now 
rarely used for diphtheria susceptibili- 
ty testing in this country, it is now 
frequently used by clinical immunol- 
ogists for assessment of the humoral 
immune response following immuni- 
zation. The first patient with congen- 
ital hypogammaglobulinemia de- 
scribed by Bruton had a positive 
Schick test, indicating lack of specific 
antibody in spite of repeated diph- 
theria immunizations.’ Our study was 
undertaken to assess the efficacy of 
the Schick test in screening for anti- 
body deficiency states. 


PATIENTS AND METHODS 
Subjects 


Patients referred to the Pediatric Immu- 
nology Clinics of the University of Massa- 
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chusetts, Worcester, and of the University 
of Tennessee, Memphis, for assessment of 
immunocompetence were the subjects of 
this study. Twenty-three patients between 
the ages of 6 months and 16 years were 
included. Each had received at least two 
injections of diphtheria toxoid in routine 
childhood immunization, usually in con- 
junction with tetanus toxoid plus pertussis 
vaccine. 


Schick Test Outfit 


Diphtheria Toxin for Schick Test and 
Diphtheria Toxoid, Schick Test Control 
were products of the Massachusetts Public 
Health Biologic Laboratories (MPHBL), 
Boston, which has been producing these 
materials under federal license since 1915. 
Schick outfits are available for sale outside 
Massachusetts by the MPHBL. The nomi- 
nal content of an outfit is 50 doses bat in 
practice approximately 25 doses are avail- 
able. The expiration date is one year from e 
date of manufacture plus up to one addi- 
tional year in the manufacturer’s cold- 
storage facility. 


Schick Test Method 


Tests‘ were performed in accordance 
with directions contained in the enclosure 
with the Schick test outfit, except that both 
the toxin and the control injections (0.1 mL 
of each, intradermally) were placed in the 
same arm instead of one in each arm. 
Patients were examined by the physician 
48 hours later. Those whose reactions were 
negative were instructed to call the physi- 
cian if a reaction appeared within the next 
three days. 

A positive reaction is characterized by 
erythema, which begins in 24 to 36 hours 


Schick Test—Sullivan et al 


ap ee Dia o eee 2) ott ee On 





ees eae ee ee eee aa 


- following placement of the skin test. This 
circumscribed area of redness and slight 
induration develops gradually and mea- 
sures 10 mm or more in diameter at its 
greatest intensity on or about the fourth or 
fifth day. The reaction then fades, leaving 
a faint, brownish, pigmented spot, which 
eventually disappears. The control injec- 
tion is for the purpose of revealing sensi- 
tivity to diphtherial proteins. Such sensi- 
tivity reactions tend to be immediate in 
onset and more transient than the toxic 
reaction. 


Serology 


Blood samples were drawn from each 
subject at the time of the Schick test 
injections and the serum was sent under 
code to the MPHBL for diphtheria anti- 
body titration. This was performed using 
the Fraser rabbit intradermal test.’ This 
test is based on the development of erythe- 
matous reactions in rabbit skin due to 
residual free diphtheria toxin resulting 
from intradermal injection of toxin mixed 
with dilutions of serum under test. Diame- 
ters of such reactions are compared with 
those resulting from similar measures of 
the same dose of toxin with dilutions of 
standard antitoxin representing 0.0025, 
0.005, 0.01, and 0.02 antitoxin units (AU)/ 
mL. Such comparison at 48 hours provides 
estimates of unitage in the range from less 
than 0.0025 to greater than 0.02 AU/mL. 


Tests of Immunologic Function 


In addition to the Schick test, all subjects 
received an immunologic evaluation includ- 
ing assays for quantitative immunoglobu- 
lin, isohemagglutinin, and tetanus anti- 
body levels.* 


RESULTS 


Of the 23 patients referred to our 
,immunology clinics, five displayed 
erythematous reactions greater than 
10 mm in diameter at the site of the 
Schick toxin, thus fulfilling the defini- 
tion of a positive test. All the others 
had negative reactions and none re- 
acted to the contro] material. Table 1 
presents the correlation of Schick test 
response with diphtheria antibody 
level for the 23 subjects. Since a titer 
of 0.01 AU/mL is generally taken as 
the threshold of protection, Table 1 
arranges the subjects according to 
whether they were found to be at risk, 
borderline, or protected, that is, 
whether titers were less than 0.01, 
0.01, or greater than 0.01 AU/mL, 
respectively. A x” test was used to test 
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Schick Test Result 
Negative,7 No. 
Positive, No. 


*AU indicates antitoxin units. 


oA ee 


Diphtheria Antibody, AU/mL* 


Borderline: 
0.01 





tx? for difference between negatives and positives with respect to serologic protection (> 0.01 
, U/mL) and risk (< 0.01 AU/mL): 68.7 (using Yates’ correction for continuity); P < .001. 


Table 2.—Antibody Deficiency Syndromes Associated With Positive Schick Test 


Tetanus 





Diph- 
theria 
Antibody* 
< 0.0025 


Patient Schick 

No./Age Test 
1/ 9yr + 
2/18 yr + 0.005 
3/9 mo F 
4/1 yr + 0.01 
5/1 yr + 
6/12 yr 0.01 
7/10 yr 
8/3 yr 


9-23/6 yr 
(average) 


*In antitoxin units per milliliter of serum. 


Isohemag- 


Anti- 
bodyt 
1:9 


glutinin 
Titersį 


Absent 


Diagnosis’ 
Varied immuno- 


1:27 Absent 


< 0.0025 1:27 Low 


1:81 Absent 


< 0.0025 1:27 Low 


1:6,561 


1:243 


Normal 


deficiency 


Varied immuno- 
deficiency 


Varied immuno- 
deficiency 


Varied immuno- 
deficiency 


Hyper-igE syndrome 


Normal 


Selective IgA 
deficiency 


Varied immuno- 
deficiency 


Normal 
Normal 


Normal 


Normal 
Normal 


tHemagglutination titer (normal, > 1:81 unstimulated by repeated immunization). 


tNormal => 1:8. 


for the significance of the difference 
between Schick test negative and pos- 
itive reactions with respect to sero- 
logic protection and risk, respectively. 
For this purpose, the borderline sub- 
jects were considered protected. 
Yates’ correction for continuity was 
applied... The value obtained (x? 
= 68.7) is more than six times that 
required for a probability of 1:1,000 
that the difference was due to 
chance. 

Table 2 presents the results of the 
immunologic screening tests in rela- 
tion to Schick test and diphtheria 
serology of all subjects (eight m num- 
ber) who had 0.01 AU/mL or less 
diphtheria antibody. All five patients 
with positive Schick tests had clinical 
and immunologic findings consistent 
with a primary immunodeficiency dis- 
order. Each of these patients had at 
least one other abnormality of anti- 
body formation detected. Tetanus 
antibody titers were generally found 
to be deficient in these persons. The 


three subjects with negative Schick 
tests and diphtheria antibody levels of 
0.01 AU/mL had evidence of normal 
antibody formation to other anti- 
gens. 

Immunoglobulin levels were abnor- 
mal in all patients with varied immu- 
nodeficiency and a positive Schick test 
(Table 2). One (patient 5) had a 
markedly elevated IgE level with a 
positive Schick test. Another (patient 
6) had selective absence of IgA with a 
negative Schick test. 


COMMENT 


Patients experiencing frequent or 
unusual infections are commonly re- 
ferred to clinical immunologists for 
assessment of immunocompetence. In 
our experience, history, physical ex- 
amination, and a simple screening 
type of immunologic evaluation indi- 
cate that the majority of these 
patients have normal immunologic 
function. The group we studied was 
typical of such patients except that it 
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was known to have a higher than usual 
incidence of immunologic disorder, 
which might well furnish more sub- 
jects who have positive Schick tests. 
The Schick test is easily performed, is 
inexpensive (cost of materials approx- 


‘ imates 50 cents per test), and the 
-results appear to correlate well with 


the level of serum antibody to diph- 
theria toxoid. Normal children in the 
United States can be expected to have 
negative Schick tests because of the 
nearly universal childhood immuniza- 
tion programs. Although the duration 
of active immunity in the absence of 
periodic booster injections is not 
known, there are indications that 
serologic protection lasts well into 
young adulthood. For example, in a 
recent Schick test survey of a medical 
student class in each of two northeast- 
ern universities, one class of 41 stu- 
dents had only two Schick test positive 
reactions and the other class of 95 
students had one (L. L., unpublished 
data, Aug 26, 1980). That immunity 
tends to wane mainly in later years is 
attested by a recent serologic survey 
in urban areas of Minnesota. Crossley 
et al’ found that the percentage of 


1. Immunodeficiency: Report of a WHO scien- 
tific group. Clin Immunol Immunopathol 
1979;13:297-359. 

2. Schick B: Die Diphtherietoxin-hautreaktion 
des Menschen als Vorprobe der prophylaktischen 
Diphtherieheilseruminjektion. MMW _  1913;60: 
2608-2615. 

3. Bruton OC: Agammaglobulinemia. Pediat- 
rics 1952;9:722-727. 
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young adults aged 18 to 39 years who © 


were serologically protected against 
diphtheria was 3.8 times as high as 
that of middle-aged adults, 40 to 59 
years. ° 

We have become aware of a group 
of patients who have frequent infec- 
tions and other clinical evidence sug- 
gestive of humoral immunodeficiency 
and yet have normal levels of immu- 
noglobulins.® Testing for specific anti- 
body production in these persons, as, 
for example, by performing the Schick 
test, has led to the diagnosis of anti- 
body deficiency syndromes. 

Persons showing a positive reaction 
are likely to show deficient antibody 
production to other antigens as well. A 
Schick test following a booster injec- 
tion of diphtheria toxoid (with or 
without combined tetanus toxoid) 
may be informative in the case of 
persons with uncertain immunization 
history. However, a person who has 
never had natural or artificial primary 
immunization cannot be expected to 
have a negative Schick test reaction 
after a single injection of diphtheria 
toxoid. Two injections are needed at 
least one month apart. There are cases 
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in which a negative Schick test could - 
mislead the physician to exclude a 
diagnosis of immunodeficiency when 
actually there may have been a grad- 
ual attrition of immune function with 
persisting antibody. If there is ground 
for suspecting this, the present im- 
mune function may be tested by draw- 
ing serum specimens before and about 
two weeks after a booster injection of 
diphtheria toxoid. The normal patient 
would mount a notable recall re- 
sponse. 

The availability of quantitative im- 
munoglobulin determinations and iso- 
hemagglutinin assays helps the prac- 
ticing physician make the initial 
evaluation of suspected humoral im- 
munodeficiency possible in the office 
setting. The Schick test is an impor- 
tant additional procedure that may 
have been overlooked because the 
availability of Schick test materials 
had become more limited in recent 
years. 
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The Puppet-like Syndrome of Angelman 


Joseph M. Dooley, MB, BCh, FRCP(C); Joseph M. Berg, MB, BCh, MSc, FRCPsych, FCCMG; 


Zofia Pakula, MD; Daune L. MacGregor, MD, DCH, FRCP(C) 


è Five new cases are presented of a 
syndrome characterized mainly by severe 
mental retardation, epilepsy, puppet-like 
ataxic movements, microbrachycephaly, 
prognathism, tongue protrusion, and 
inappropriate paroxysms of laughter. The 
cases are analyzed with reference to per- 
sonal and family histories, clinical find- 
ings, and results of special investigations 
(biochemical, chromosomal, dermato- 
glyphic, EEG, and radiologic). The find- 
ings are compared with those in the 22 
patients described previously. Though 
clinically distinctive, there is as yet no 
clear-cut evidence as to cause. 

(Am J Dis Child 1981;135:621-624) 


Our sincerest laughter 
With some pain is fraught 
PERCY BYSSHE SHELLEY 
è (“To a Skylark”) 


ince the initial account in 1965 by 
Angelman’ of three unrelated 
developmentally handicapped children 
with what were described as puppet- 
like features, 19 additional cases have 
been reported of a similar combina- 
tion of mental and physical character- 
istics. These characteristics include 
gross mental retardation, epilepsy, 
reduced head size, ataxic gait, recur- 
rent paroxysms of laughter, and pro- 
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truding tongue. The designation 
“happy puppet” syndrome, firs= pro- 
posed by Bower and Jeavons,’ usually 
has been applied to these children, 
though the eponymous term, Angel- 
man’s syndrome, suggested by Berg 
and Pakula, may be more gzopro- 
priate. 

Other examples of individuals with 
like findings are worthwhile record- 
ing as a means of further delineating 
the phenotype and of exploring possi- 
ble etiologic factors. Five more 
instances of children, who appear to 
fit within the clinical category re- 
ferred to earlier, thus are described 
herein. These five children were seen 
in Toronto at the Hospital for Sick 
Children and at Surrey Place Centre 
(a neighboring facility concerned with 
evaluation of developmentally im- 
paired persons) during an approxi- 
mately three-year period, suggesting 
that the phenotype in question is more 
common than usually is supposed. 


PRESENT AND PREVIOUSLY 
REPORTED FINDINGS 


Systematic study of our five pa- 
tients consisted of eliciting a personal 
and family history, clinical exaraina- 
tion, and biochemical, chromosemal, 
dermatoglyphic, EEG, and roentgeno- 
graphic investigations. Characteristic 
appearances of each of the five 
patients are shown in Fig 1 through 5. 
The main clinical findings are pro- 
vided in the Table, which also indi- 





cates the frequency of these findings 
in 22 previously reported cases. 
Developmental delay was apparent 
in all our five patients in infancy or 
early childhood, and all subsequently 
showed IQ levels below 50. None can 
speak despite advancing years, the 
best achievement being that of pa- 
tient 4 who can utter the words 
“mama” and “dada.” Severe mental 
deficit with absent or negligible 
speech also has been a consistent fea- 
ture in previous reports. As Elian‘ 
noted, the practically total lack of 
speech development often appeared to 


Fig 1.—Tongue protrusion and prominent 
lower jaw in a 17-year-old (patient 1). 
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Fig 2.—Characteristic position of limbs 
(patient 2, 15 years old). 


be disproportionate to the degree of 
mental retardation. 

The age at onset of seizure activity 
was inconstant, commencing as early 
as 2 months in patient 5 and as late as 
4 years in patient 4. In patients 1 and 
5 the first seizures were associated 
with fever. The initial seizure pattern 
varied, but in all our patients general- 
ized clonic convulsions eventually de- 
veloped, which were difficult to con- 
trol at the outset but which became 
less refractory to medication later. 
Generalized convulsions have been 
common in other documented patients 
as well, often preceded by what have 
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Fig 3.—Laughter and prognathism (patient 
3, 13 years old). 


been referred to as infantile spasms, 
myoclonic episodes, petit mal attacks, 
or focal seizures. 

The time when walking commenced 
was delayed greatly in all five 
instances. Patient 2 still could not 
walk without support at 15 years, and 
the others began to walk indepen- 
dently between the ages of 3% and 8 
years. A broad-based ataxic gait, with 
a tendency for the arms to be held 
flexed at the elbows and abducted, as 
if controlled by strings, was highly 
characteristic (Fig 2 and 5). Muscle 
tone varied, but the quadriceps deep- 
tendon reflexes were brisk in every 
case. An ataxic puppet-like gait has 
been the usual finding in formerly 
described ambulant patients, with 
ataxic or jerky limb movements in the 
nonambulant subjects. The typical 
position of the upper limbs mentioned 
in our series is apparent in several of 
the published photographs and some- 
times in the description of other 
patients. In these cases muscle tone 
usually has been reduced, and, in sev- 
eral, brisk reflexes were mentioned. 

Bouts of inappropriate laughter 
were often dramatic in our patients 
and those described by other investi- 
gators. They occurred spontaneously 
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Fig 4.—Tongue protrusion and tendency to 
drool (patient 4, 9 years old). 


and sometimes even in uncomfortable 
circumstances like venipuncture. Such 
episodes presumably are the basis for 
use of the adjective “happy” in the 
term “happy puppet, syndrome,” 
though whether these children are 
happy in the traditional sense of the 
word is questionable. 

The head circumference was at or 
below the third percentile in all five of 
our patients, and all had a brachyce- 
phalic shape essentially due to occipi- 
tal flattening. Occasionally, other 
head shapes have been noted, in par- 
ticular mesocephaly? and mesati- 
cephaly.° A horizontal occipital de- 
pression has been reported in about 
half the published cases, but was not 
apparent in any of our patients. 

Reference is made quite frequently 
to various ocular anomalies (particu- 
larly choroidal pigment deficiency and 
optic pallor or atrophy) in published 
reports, though these were detected 
only in patient 4 in the form of mar- 
ginal optic atrophy and astigmatism. 
Of possible, though uncertain, signifi- 
cance is the relatively high frequency 
of blue irides mentioned in these ear- 
lier reports; three of our five patients 
also had blue iris color. 

A tendency to prognathism was a 
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Fig 5.—Characteristic position of limbs 
(patient 5, 7 years old). 


consistent finding in the present se- 

ries, but the commonly described 

tongue protrusion was not noted in 
two instances. Drooling in association 
with a protruding tongue was ob- 
served in two of our subjects. The 
teeth are mentioned infrequently in 
earlier publications; widely spaced 
teeth were found in two patients in 
our series and were recorded as well 
on a couple of previous occasions. 

A summary of results from special 
investigations in this series is given as 
follows: 

Serum amino acid screening.—All normal 
results, but with slightly elevated levels 
of proline, alanine, methionine, tyrosine, 
and lysine in patient 5. 

Chromosomes (leukocyte culture).—Appar- 
ently normal karyotypes in all cases. 

Palmar dermatoglyphs.—No consistent de- 
viations from the average. Reduced total 
ridge counts in patients 1 and 2 (82 and 
46, respectively) and unilateral distally 
placed axial triradius in patients 3 
and 4. 
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Main Clinical Findings in Present Five and 22 Previously Described Patients 


Clinical Findings 
Age, yr 
Sex 


=| 5 


ES 


Tongue protrusion 
Drooling 
Widely spaced teeth 
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22 Previously 
Described 
Patients* 


1%-12 
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*Sources are Angelman' (three cases), Bower and Jeavons’ (two cases), Berg and Pakula’ (one 
case), Elian‘ (two cases), Moore and Jeavons’ (two cases), Berggreen’ (one case), Massey and Roy’ 
(one case), Mayo et al’ (three cases), Batenburg-Plenter® (four cases), Godfrey" (one case), Halal and 


Chagnon" (one case), Pelc et al? (one case). 


+Figures indicate number of patients having the feature compared with number of times reference 


to the feature was made. 


Seven other patients were nonambulant, but all showed ataxic movements. 


EEG.—Abnormal! in all cases; characterized 
by poorly organized records with a 
paroxysmal quality and prominent delta 
activity. 

Skull roentgenogram and computed cranial 
tomography.—Microcephaly in all cases; 
thickening of vault in patients 1 and 2 
and of right calvarium in patient 5; 
enlarged third and fourth ventricles in 
patient 3. 

Spine roentgenogram.—Slight thoracic 
scoliosis in patients 1 and 4, with spina 
bifida occulta also in patient 4. 

Osseous maturation._About 2 SDs below 
the norm in patients 4 and 5. 


As in previously documented cases, no 
conclusive specific diagnostic mani- 
festations were established. The two 
findings present in all our patients 
were roentgenographic evidence of 
microcephaly and EEG abnormality. 
The former is a feature in many types 
of mental retardation, and the latter 
showed sufficient variability from 
patient to patient to preclude an un- 
equivocal basis for diagnosis of the 
syndrome. It has been suggested‘ that 
an EKG pattern consisting of high- 
amplitude bilateral spike and wave 
activity, with the slow wave compo- 
nent at 2 cps, may characterize the 
syndrome. Computed cranial tomog- 
raphy, not previously reported on in 
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other patients, was undertaken in all 
five cases in the present series. The 
investigation did not prove diagnosti- 
cally advantageous, the only recurrent 
finding being reduced head size. 

The personal and family histories in 
our cases and those of other investiga- 
tors provided no definite indications 
of cause. The early onset of manifes- 
tations suggests a prenatal origin, 
particularly in the absence of evidence 
of any distinctive environmental 
cause operative at or after birth. No 
possible teratogenic influences were 
apparent during the usually full-term 
pregnancies. There was no unusual 
distribution of birth order or birth 
weights. Four of the five children in 
our series, as most of those in previous 
reports, were of Western European 
extraction; the remaining patient 
(case 5) was of Chinese origin. All the 
parents were healthy and nonconsan- 
guineous, and parental ages were not 
atypical. In no case was there a family 
history of other similarly affected 
relatives, though nonspecific mental 
retardation was reported in a paternal 
uncle of patient 1 and a maternal 
cousin of patient 5; a paternal great- 
aunt of patient 4 had epilepsy. Again, 
these findings are similar to those in 
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previously published cases. 

Our patients 1 to 3 are the oldest 
children described thus far. Observa- 
tions of these and younger patients 
are in keeping with the impression of 
Moore and Jeavons’ that the condition 


„işs usually nonprogressive. Though 
none of the patients showed general 


improvement with the passage of 
time, a tendency to deterioration was 
apparent only in patient 4 who has 
shown increasingly impaired mobility 
during the past year. 


COMMENT 


Individually, many of the findings 
described herein are common in 
severely retarded persons in general. 
In combination, however, the findings 
appear to constitute a sufficiently dis- 
tinct clinical complex to justify their 
designation as a syndrome. An illus- 
tration of how strikingly alike chil- 
dren with characteristic features can 
be is provided by a child-care worker 
who had never heard of the syndrome, 
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remarking to one of us that two 


affected children (admitted a long 


time apart ‘to separate training pro- 
grams) must be close relatives because 
they resembled each other so much. 
The main features that produce this 
effect in a severely retarded epileptic 
individual are puppet-like ataxic gait 
and movements, unusual positioning 
of the upper limbs, a small usually 
rounded head, a prominent lower jaw, 
tongue protrusion, and paroxysms of 
laughter inappropriate to the imme- 
diate circumstances. Perhaps inevita- 
bly, there has been some variability in 
these respects in published reports, so 
that particularly in the absence of a 
specific diagnostic criterion or test, 
one might question whether all 
recorded cases are examples of the 
same entity. That this may not be so 
does not eliminate, of course, the pros- 
pect that such an entity exists. 

No special investigative laboratory 
or other procedure thus far has proved 
to be pathognomonic of the syndrome, 
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and there is no satisfactory evidence , 
of a definite cause, either genetic or 
environmental. It could well be that 
the phenotype is not always deter- 
mined by the same factors. Hopefully, 
further accounts of affected persons 
will help to throw light on these unre- 
solved issues. 

Finally, we are not entirely enthu- 
siastic about the term “happy puppet” 
for the syndrome. Though both mem- 
orable and colorful, it is something of 
a misnomer. As mentioned earlier, 
children with the condition are not 
necessarily happy despite their parox- 
ysms of laughter. Furthermore, pup- 
pets traditionally are lovable (or vil- 
lainous!), lively, and amusing; those 
with the syndrome are less prone to 
exhibit such stereotyped characteris- 
tics. On the whole, we prefer a less 
imaginative, eponymous designation, 
in this case, Angelman’s syndrome, in 
keeping with many precedents in 
medical usage. 
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Pasteurella multocida 


Osteomyelitis Following Dog Bites 


William R. Jarvis, MD; Stanley Banko; Evan Snyder, MD; Robert S. Baltimore, MD 


èe Two cases of Pasteurella multocida 
osteomyelitis occurred following dog bite 
injuries. Difficulties exist in diagnosis and 
treatment. The role of P multocida and 
other dog mouth flora in the pathogenesis 
of infectious complications following dog 
bites is discussed. We urge a flexible 
antimicrobial approach based on culture 
results. 

(Am J Dis Child 1981;135:625-627) 


pz bites are a common problem in 
the United States. It is esti- 
mated that 1 million persons are bit- 
ten by dogs each year and approxi- 
mately 70% of the victims are chil- 
dren.! Infectious complications are 
freqtent, with Pasteurella multocida 
as the most commonly reported organ- 
ism.2 Pasteurella multocida has been 
associated with cellulitis and, rarely, 
septicemia but previously has not 
been reported to be associated with 
osteomyelitis following a dog bite.’ In 
this report we describe one case of 
acute osteomyelitis and one of chronic 
osteomyelitis associated with P multo- 
cida, and we comment on the possible 
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role of canine mouth flora in the infec- 
tious complications of dog bites. 


REPORT OF CASES 


Case 1.—A 15-year-old girl was seen in 
an urban emergency room four days after 
she was bitten on the right forearm by a 
dog. At that time the wound was irrigated, 
tetanus toxoid was administered, and 
ampicillin sodium, 50 mg/kg/day orally, 
was prescribed to be taken for seven days. 
There was no description of the weund 
written in the emergency room sheet at 
that visit. Follow-up examinations 3, 5. and 
11 days after the initial visit showed grad- 
ual healing of the wound of the forearm. 

Ten weeks following the bite, the pazient 
returned to the emergency room with a 
three-day history of painful swelling and 
purulent drainage of her right forearm at 
the site of the dog bite. Findings trom 
physical examination were unremarkable 
except for a temperature of 38.3 °C, ery- 
thema, swelling and tenderness of the 
right forearm, and a reduction of range of 
motion of the elbow. A complete blood cell 
(CBC) count disclosed a WBC count of 
11,400/cu mm with 73% neutrophils and 
25% lymphocytes, a hematocrit readimg of 
37%, and an ESR of 42 mm/hr. A roentgen- 
ogram of the right arm showed an ulnar 
osteolytic lesion with periosteal elevation. 
Needle aspiration was performed under 
fluoroscopy. Gram’s stain of aspirated 
purulent materal disclosed many WBCs 
but no organisms. Cephalothin sodium, 100 
mg/kg/day, was administered intrave- 
nously (IV). The following day, exploration 
and debridement were performed under 


general anesthesia. The subcutaneous tis- 
sues were boggy and edematous and a 
0.5 x 0.5-em lesion not extending into the 
medullary canal was seen under the ele- 
vated periosteal ridge. Curettage and irri- 
gation of the bone lesion were performed. 
Curetted material was submitted to the 
pathology laboratory and was said to be 
consistent with chronic osteomyelitis. Sub- 
sequently, P multocida grew from the aspi- 
rate and surgical specimen. When the 
organism was reported to be sensitive to 
penicillin, administration of penicillin G 
sodium, 200,000 units/kg/day, was begun. 
After a total of four weeks of IV therapy, 
roentgenograms showed healing with new 
bone formation, and WBC count and ESR 
were normal. Oral therapy was continued 
with penicillin V, 100,000 units/kg/day for 
one week, at which time the patient was 
discharged. At follow-up examination, nor- 
mal range of motion of the elbow and 
forearm had returned. 

CasE 2.—A 6-year-old girl was seen in an 
emergency room three days after having 
been bitten on the left thumb by a neigh- 
bor’s dog. Erythema and swelling sur- 
rounding two puncture sites were noted. 
Warm soaks and ampicillin sodium, 50 mg/ 
kg/day, for one week were prescribed. The 
patient improved, but ten days later (three 
days after completing the course of anti- 
biotic) she returned to the emergency room 
with pain, swelling, and tenderness of her 
left thumb. Roentgenograms showed an 
early osteomyelitis of the distal phalanx. 
She was admitted to the hospital, and 
surgical incision and drainage of the cellu- 
litis were performed. Aerobic cultures were 
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obtained and IV administration of cefazo- 
lin sodium, 100 mg/kg/day, was begun. 
The patient’s condition failed to im- 
prove, and after five days of IV therapy, 
when cultures of the drainage were 
reported to be sterile, she was transferred 
to Yale-New Haven Hospital (New Haven, 
Conn) for further treatment. Results of 
physical examination were unremarkable 


- except for a moderately tender left axillary 


lymphadenopathy and a swollen, erythem- 
atous distal phalanx on the thumb of the 
left hand in which a dorsal incision with a 
drain was present. A CBC count disclosed a 
WBC count of 9,700/cu mm with 31% neu- 
trophils and 46% lymphocytes; hemoglobin 
level, 15.9 g/dL; hematocrit reading, 44%; 
and ESR, 19 mm/hr. Roentgenograms 
(Figure) showed a previously unrecognized 
fracture and confirmed a lytic lesion of the 
left distal phalanx of the thumb. Intrave- 
nous oxacillin sodium therapy, 200 mg/ 
kg/day, was instituted, and cultures of the 
drainage were obtained. Subsequently, two 
Gram-negative rods grew from drainage 
from the thumb. One organism, cultured 
from the drainage on three occasions, was 
a Gram-negative, yellow pigmented, oxi- 
dase-positive bacillus, with the wrinkled 
surface of the colonies resembling Pseudo- 
monas aeruginosa. It was susceptible to 
ampicillin, oxacillin, chloramphenicol, gen- 
tamicin, and tetracycline. Subsequently, 
this isolate was confirmed to be a group 
VE-2 bacterium by the criteria established 
by the Centers for Disease Control (CDC).' 
This species is also known as Chromobac- 
terium typhiflavum. The other organism 
identified was a small coccobacillary Gram- 
negative bacterium. Initially thought to be 
a Neisseria species, this organism was 
subsequently identified as CDC alphanu- 
meric EF-4. This organism was resistant tc 
penicillin, ampicillin, and oxacillin, but sen- 
sitive to cephalothin. 

Because of the treatment failure and 
uncertainty as to the etiologic agent of the 
osteomyelitis, a bone biopsy and debride- 
ment were performed with the patient 
under general anesthesia four days after 
admission. At surgery, an epiphysial frac- 
ture of the distal phalanx was noted, as 
well as destructive articular changes of the 
proximal and distal phalanges. In addition, 
total destruction of the articular cartilage 
on a small sequestrum was noted, which 
previously had constituted the primary 
ossification center. Cultures of the bone 
were obtained and therapy with oxacillin 
was continued. Subsequently, two meta- 
physial cultures yielded P multocida sensi- 
tive to ampicillin, oxacillin, chlorampheni- 
col, and sulfamethoxazole, and resistant to 
cephalothin. Drainage cultures again 
yielded CDC alphanumeric VE-2, and EF-4 
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Lateral roentgenogram of left thumb on 
day of admission shows extensive soft- 
tissue swelling over dorsal surface at distal 
interphalangeal joint. Fracture with demin- 
eralization of metaphysis of distal phalanx 
(arrowhead) is indicative of bone resorp- 
tion due to osteomyelitis. 


grew from the bone scrapings. Since P 
multocida was believed to represent the 
primary pathogen and the exact role of 
EF-4 and VE-2 was unclear, administra- 
tion of oxacillin, to which P multocida and 
VE-2 were sensitive, was continued. 
Although roentgenograms after three 
weeks of therapy showed decreased swell- 
ing and no periosteal reaction, concern over 
the growth of EF-4 resistant to oxacillin 
remained. Tube dilution susceptibility 
tests to penicillin and cephalothin disclosed 
that the EF-4 was relatively insensitive to 
penicillin (minimum inhibitory concentra- 
tion [MIC] >1.6 ng/mL; minimum bacteri- 
cidal concentration [MBC] >12.5 pg/mL) 
but was quite susceptible to cephalothin 
(MIC <0.1 pg/mL; MBC <0.2 pg/mL). 
Therapy with cephradine, 100 mg/kg/day 
orally, was instituted. After a serum bacte- 
riostatic titer of 1:4 and a bactericidal titer 





of undiluted serum were demonstrated, the 
patient was discharged to continue the 
cephradine therapy for four weeks. After 
completion of therapy, examination dis- 
closed normal functional capacity despite 
residual bone deformity. 


COMMENT 


Recent surveillance programs indi- 
cate a continued increase in the num- 
ber of animal bites in the United 
States, with present attack rates of 
215 to 809 per 100,000 population. 
Dogs account for the majority of these 
bites. Bacteria from the oral cavity of 
dogs embedded at the time of the bite 
presumably play a role in subsequent 
infectious complications. 

Understanding of the normal flora 
of canine mouths might help predict 
possible infecting organisms and as- 
sist in designation of appropriate 
antimicrobial therapy. Two recent 
studies have addressed this problem. 
In 1976, Saphir and Carter’ studied 
the gingival flora of normal dogs and 
found streptococci, staphylococci, and 
three groups of Gram-negative bacte- 
ria: Ij, EF-4, and M-5 in the majority 
of cases. Pasteurella multocida was an 
occasional isolate. In 1978, Bailie et al® 
recovered IIj, EF-4, P multocida, 
Staphylococcus aureus, and S epider- 
midis from oral fluid of 50% or more 
of the healthy dogs studied. 

Classically, P multocida infections 
in humans follow one of three pat- 
terns: (1) local soft-tissue abscess with 
cellulitis, lymphangitis, and regional 
adenitis developing within 24 to 36 
hours of the dog or cat bite or scratch, 
(2) systemic infection, or (3) associa- 
tion with chronic pulmonary disease. 

Some practitioners have assumed 
that local infection could progress to 
osteomyelitis. Others have argued 
that osteomyelitis could develop only 
with direct inoculation of the bacteria 
under the periosteum. One would 
expect that if osteomyelitis were sec- 
ondary to an overlying cellulitis, it 
would be seen with equal frequency 
regardless of the species of the biting 
animal. However, unlike cellulitis, 
which has frequently been reported 
following dog and cat bites, P multoci- 
da osteomyelitis has been associated, 
to date, only with cat bites. The slen- 
der, sharp teeth of the cat have been 
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assumed to penetrate to the bone, thus 
leading to osteomyelitis. 

The cases reported support the con- 
clusion that P multocida osteomyelitis 
can develop after dog as well as cat 
bites. In neither case was therapy 
sought immediately. This delay may 
account for the failure of orally 
administered antibiotics to eradicate 
the infection and may allow progres- 
sion to osteomyelitis. The efficacy of 
antimicrobial therapy alone in the 
treatment of invasive P multocida 
infections has been questioned in the 
past. Smoldering infections of the 
subcutaneous tissues or bone may 
require surgical debridement and/or 
resection of sequestrums before im- 
provement is seen. In both of our 
cases, surgical intervention resulted 
in rapid improvement after antimi- 

- erobial therapy had failed to eradicate 
the infection. 

The isolation of VE-2 and EF-4 
from the second patient raises the 
question of the pathogenicity of these 
organisms in humans. The fact that 
they are commonly isolated from ca- 
nine oral secretions, yet are infre- 
quently reported as causing clinical 
disease in humans, could be explained 
by failure to identify these organisms 
in clinical specimen or by low pathoge- 
nicity. 

Groups VE-2 and EF-4 bacteria are 
infrequently isolated from human 
sources. Tatum et al* have reported 35 


1. Animal Bites in the United States, CDC 
Vetertnary Public Health Notes. Atlanta, US 
Dept of Health, Education, and Welfare, Centers 

e for Disease Control, November 1975. 

2. Lee MLH, Buhr AJ: Dog-bites and loca) 
infection with Pasteurella septica. Br J Med 
1960;2:169-171. 

3. Frances DP, Holmes MA, Brandon G: Pas- 
teurella multocida: Infections after domestic ani- 
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isolates of VE-2 and 85 isolates of 
EF-4 during a 24-year period. The 
majority of these isolates were from 
abscesses and wounds, and nearly one 
half of the EF-4 isolates were from 
human wounds following dog or cat 
bites. Although Tatum et al do not 
elaborate on the clinical syndromes 
associated with these isolates, the 
recent report of VE-2 bacteremia fol- 
lowing trauma’ demonstrates the po- 
tential for invasive disease. 

The exact role of the VE-2 isolate in 
our patient is uncertain. VE-2 was 
cultured on three occasions from the 
drainage of the finger prior to 
debridement. Although sensitive to 
ampicillin, the organism was present 
after a complete course of therapy. 
Only after surgical debridement was 
eradication successful. 

Likewise, the pathogenicity of EF-4 
has yet to be established. In our 
patient, EF-4 was isolated from the 
finger drainage prior to surgery and 
from the bone fragment removed at 
surgery. Despite sensitivity to cepha- 
lothin, prior therapy with cefazolin 
failed to eliminate the organism. Sur- 
gical removal of the sequestrum 
might have been sufficient, but the 
addition of an antibiotic with demon- 
strated in vitro activity was consid- 
ered prudent in view of the possible 
pathogenicity. 

Domestic animal bites are frequent 
occurrences in the pediatric age 
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group. Pasteuřelła multocida, VE-2, 
and EF-4 are commonly found in ca- 
nine oral flora and would be expected 
to be responsible for many of the 
infectious complications resulting 
from such injuries. It is reported that 
infections with P multocida develop in 
7% to 15% of all patients injured by 


dogs and cats. Since cultures are not . 


performed in most cases of animal- 
induced injuries, undoubtedly a higher 
incidence of such infections exists. 
The fact that groups VE-2 and EF-4 
bacteria are not commonly reported as 
associated with canine bites may 
reflect lack of familiarity with these 
organisms. The recommended ap- 
proach to animal bites has previously 
consisted of careful irrigation, tetanus 
prophylaxis, and the institution of 
penicillin therapy. However, our expe- 
rience would suggest that if there is a 
delay in the institution of such thera- 
py, careful aerobic and anaerobic cul- 
tures should be obtained. Since no one 
antibiotic will be effective against all 
possible infecting organisms, culture 
results should be used to individualize 
antimicrobial therapy. 


Nonproprietary Names and 
Trademarks of Drugs 


Ampicillin sodium—Ameill-S, Omnipen-N, 
Penbritin-S, Polycillin-N, Principen/N, 
Totacillin-N. 

Cefazolin sodium—Ancef, Kefzol. 

Cephradine—Anspor, Velosef. 


with bites. J Clin Microbiol 1976;3:344-349. 

6. Bailie WE, Stowe EC, Schmitt AM: Aerobic 
bacterial flora of oral and nasal fluids of canines 
with reference to bacteria associated with bites. 
J Clin Microbiol 1978;7:223-231. 

7. Pien FD: Group VE-2 (Chromobacterium 
typhiflavum) bacteremia. J Clin Microbiol 
1977;6:435-436. 
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The Fat Overload Syndrome 


Report of a Case and Literature Review 


Melvin B. Heyman, MD; Susan Storch, MD; Marvin E. Ament, MD 


© A 10-month-old infant with hypoplasia 
of the intestinal mucosa had the fat over- 
load syndrome develop while receiving 
intravenous fat emulsion at a dosage of 
5 g/kg/day of fat for five weeks. This 
syndrome was characterized by fever, 
jaundice, easy bruisability, increased lev- 
els of serum transaminases, conjugated 
hyperbilirubinemia, and abnormal results 
of clotting studies. Management con- 
sisted of withdrawal of parenteral nutrition 
for 72 hours, followed by gradual reinstitu- 
tion of protein and subsequent introduc- 
tion of fat at a lower dosage. 

(Am J Dis Child 1981;135:628-630) 


pz the past decade, advances 
in technology have allowed pa- 
tients who formerly required long- 
term parenteral nutrition in the hospi- 
tal to receive the same nutritional 
support at home. Recent reports have 
demonstrated the effectiveness of 
home total parenteral nutrition in a 
pediatric population.’ Intravenous 
(IV) fat emulsions, one component of 
this nutritional support, provide es- 
sential fatty acids and a concentrated 
source of calories with a relatively low 
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osmotic load. Approval in this country 
for use of a 10% soybean oil emulsion 
(Intralipid) came only after many 
years of testing and widespread clini- 
cal use in Europe.** 

Reports of serious complications 
from soybean oil emulsion have been 
rare. We studied a case of the fat 
overload syndrome in a 10-month-old 
infant that illustrates the characteris- 
tics and successful management of 
this complication of parenteral nutri- 
tion. 


REPORT OF A CASE 


A 10-month-old girl had hypoplastic vil- 
lous atrophy diagnosed by small-bowel 
biopsy at 5 months of age. She had volumi- 
nous diarrhea at birth and was started on a 
regimen of parenteral nutrition at 2 days 
of age. At 3 months of age, she was trans- 
ferred to UCLA Hospital, Los Angeles, for 
further evaluation and nutritional man- 
agement, which included placement of a 
catheter in her eighth venous site. Seven of 
nine available cut-down sites had previous- 
ly been used for placement of central 
venous catheters. 

She was discharged at 7 months of age 
on a home total parenteral nutrition proto- 
col that consisted of 760 mL/day of 25% 
dextrose and 3% casein hydrolysate with 
additional electrolytes, trace metals, and 
vitamins infused over 12 hours each day. 
She received 125 mL of soybean oil emul- 
sion twice weekly. Total nonprotein calorie 
intake was 111 keal/kg/day; the nonpro- 


ae. ee Ore EN 





tein calorie-nitrogen ratio was 236:1. 

At 8 months of age, she was readmitted 
to UCLA Hospital for fever, with tempera- 
tures that occasionally reached 40 °C. Cul- 
tures of blood and urine were negative for 
bacteria and fungi, and the clinical course 
was consistent with a viral infection. Diffi- 
culty in flushing the central venous line 
was noted, and a venogram showed a 
thrombus at the catheter tip. The dextrose 
concentration in the parenteral nutrition 
solution was reduced to 10% to decrease the 
osmolarity of the solution and to reduce the 
risk of thrombosis of the vein. The heparin 
concentration in the solution was increased 
to 2 units/mL of solution, or 1,520 units 
administered over the 12-hour infusion 
period; in addition, the catheter ,was 
flushed daily with 350 units of heparin to 
prevent thrombus formation. To provide 
appropriate calories for weight gain and 
growth (100 to 110 keal/kg/day), the 
amount of soybean oil emulsion was 
increased to 405 mL/day (5.4 g/kg/day of 
fat, 58% of caloric intake), and was infused 
with 768 mL/day of 10% dextrose and 3% 
casein hydrolysate. She tolerated this regi- 
men well without lipemia or glycosuria and 
was discharged. 

At 10 months of age, she was hospital- 
ized with a four-day history of nasal con- 
gestion, cough, irritability, and fever. 
Physical examination revealed an alert, 
very irritable, well-nourished child. Axil- 
lary temperature was 39.2 °C. Weight was 
7.5 kg and height 69 em, both about the 
tenth percentile. Heart rate was 180 to 200 
beats per minute. Bright red blood oozed 
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Hematocrit, % 
WBC count, x 10°/cu 
mm 
RBC count, x 10°/cu 
mm 
Coagulation studies 











Serum bilirubin, mg/dL 
Total 


*TT indicates thrombin time. 


from the catheter site in the groin, from 
the gingiva and lips, and from excoriations 
in the perianal region. The sclerae were 
slightly icteric. The abdomen was soft and 
nontender, with a firm liver edge palpable 
4 em below the right costal margin and 
spleen tip palpable 1 cm below the left 
costal margin. There were no rashes, ecchy- 
moses, or petechiae noted on the skin. 
Pertinent laboratory data are given in 
the Table. The serum was grossly lipemic. 
Of note were the elevated levels of serum 
transaminases, conjugated hyperbilirubi- 
nemia, and hypercholesterolemia and hy- 
pertriglyceridemia (Table). The hemoglo- 
bin level was 10.5 g/dL; hematocrit level, 
35.2%; WBCs, 24,800/cu mm, with 22% seg- 
mented cells, 12% band forms, and 46% 
lymphocytes; platelets, 206,000/cu mm, 
with many giant platelets noted; and a 
reticulocyte count, 3.7%. Her serum sodium 
level was 128 mEq/L, potassium level 4.5 
mEq/L, chloride level 94 mEq/L, bicarbon- 
ate level 22 mEq/L, calcium level 10 mg/ 
dL, phosphorus level 5 mg/dL, BUN level 
10 mg/dL, creatinine level 0.4 mg/dL, and 
alkaline phosphatase level 798 [U/dL (nor- 
mal, <320 IU/dL). (Six weeks prior to 
admission, alkaline phosphatase level was 
720 IU/dL.) Chest roentgenogram showed 
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Prothrombin time, s 12-14 20.2 15.8 13.9 13.3 12:9 
Activated partial throm- 

boplastin time, s 35-45 144.0 70.8 63.0 66.2 37.2 
TT,* s < 20 > 180 
TT corrected with nor- 

mal plasma, s < 20 36.9 
TT corrected with pro- 

tamine sulfate, s < 20 93.9 ngs oe Ses 
Fibrinogen, mg/dL 200-400 206 190 148 170 
Fibrinogen degradation 

products, ng/mL/ 4.9 + 2.8/ > 40/> 1:80, > 40/> 1:20, 

titer < 1:5 < 1:160 < 1:40 
Factor V, % activity 50-150 44 
Factor VIII, % activity 50-150 63 
Protamine sulfate Negative 





normal heart and lungs 

Clotting studies showed a prolonged pro- 
thrombin time, activated partial thrombo- 
plastin time, and thrombin time. The 
serum fibrinogen level was in the low 
normal range. Level of fibrin degradation 
products was elevated. Protamine paraco- 
agulation test was negative. Factor V evel 
was slightly decreased, and the factor VIII 
level was in the low normal range. 

Cultures of blood and urine for bacteria, 
fungi, and viruses were obtained, and the 
patient was given antibiotics (oxacillin, 
gentamicin sulfate, and ampicillin sod: um). 
All cultures were subsequently negative. 
Herpesvirus and cytomegalovirus titers 
were negative, as were the hepatitis A 
antibody, hepatitis B surface antigen, 
hepatitis B surface antibody, and hepatitis 
B core antibody titers. 

Initially, the parenteral alimentation 
was stopped, and only 10% dextrose plus 
electrolytes was administered. Ten milli- 
grams of IV phytonadione was given on 
admission. Administration of heparin was 
discontinued and the patient was given 
several transfusions of fresh frozen plas- 
ma. The hematocrit level on the second 
hospital day decreased to 25%, anc two 
aliquots (10 mL/kg) of fresh frozen plasma 


and of packed RBGs were subsequently 
given. Blood was present in the stools and 
urine during the first 72 hours of hospital- 
ization. 

By the fourth hospital day, the bleeding 
ceased, the patient became afebrile, and 
the laboratory values were returning to 
normal (Table). The lipemia cleared, and 
the hyponatremia resolved. Parenteral nu- 
trition with 10% dextrose and 3% casein 
hydrolysate was restarted. By the 12th 
hospital day, coagulation studies were 
entirely normal. A liver biopsy specimen 
displayed cholestasis and mild portal fibro- 
sis, with no steatosis. Soybean oil emulsion 
was reintroduced at a reduced dosage of 
2 g/kg/day of fat. 

The patient was discharged six weeks 
later on this regimen of 10% dextrose and 
3% casein hydrolysate with soybean oil 
emulsion. Results of clotting studies were 
normal. The serum cholesterol level was 
270 mg/dL, triglycerides level 115 mg/dL, 
SGOT level 125 IU/L, and total bilirubin 
level 4.5 mg/dL. Her total bilirubin level 
has subsequently remained at this level. 
She is now 14 months old and has not had 
any subsequent complications. 


COMMENT 


The symptoms associated with high 
levels of circulating fat were first 
described in patients given a cotton- 
seed oil emulsion (Lipomul) that has 
been withdrawn from use.** Symp- 
toms occurred from one to seven days 
after the infusions had been stopped, 
and were unrelated to lipemia. De- 
creased levels of coagulation factors 
were characteristic of the syndrome.’ 

Two cases of fat overload in infants 
given soybean oil emulsion have been 
reported in the English-language 
literature." The infants were 3 and 
5 months old, respectively, at the start 
of 10% fat-emulsior infusions. Each 
patient received 4 g/kg/day of fat for 
five and 3%4 months, respectively, 
before signs of fat overload became 
apparent. Both gradually recovered 
after discontinuance of the infusion of 
the IV fat, and in neither was the fat 
infusion restarted." A probable 
third case was noted in an infant 
given 5 to 7 g/kg/day of fat for 3% 
months. This patient had “splenomeg- 
aly, bleeding from needle pricks, per- 
sistent hyperlipemia, and abnormal 
organ function tests.”'* In this same 
study, four of 159 pediatric patients 
had severe reactions; three of the four 
reactions were associated with soy- 
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bean oil emulsion infusion in dosages 
of 5.3 to 7.7 g/kg/day." However, 
another study of soybean oil emulsion 
infusions in 180 pediatric patients 
reported no cases of fat overload using 
dosages in excess of 4 g/kg/day of 
fat.” 

The fat overload syndrome is char- 
acterized by the acute onset of fever, 
jaundice, irritability, spontaneous 
hemorrhage, and hyperlipemia. Other 
symptoms and signs included lethar- 
gy, tachycardia, tachypnea, headache, 
nausea, vomiting, abdominal pain, 
hepatosplenomegaly, and cough occa- 
sionally accompanied by hemop- 
tysis.™-™ Laboratory findings can in- 
clude anemia, leukocytosis, vacuolated 
granulocytes on peripheral smear, 
platelet count normal but with giant 
platelets on smear, elevated SGOT 
and SGPT levels, elevated alkaline 
phosphatase level, elevated serum bili- 
rubin (conjugated) level, elevated level 
of fibrin degradation products, nor- 
mal to decreased fibrinogen level, pro- 
longed activated partial thromboplas- 
tin time, prolonged thrombin time, 
normal to prolonged prothrombin 
time, and normal to low serum sodium 
levels. The treatment of this syn- 
drome consists of removing the source 
of fat and giving supportive care as 
indicated. Accumulation of fat within 
the circulating blood occurs when lipo- 
protein lipase becomes saturated and 
fat is infused faster than it can be 
cleared by the reticuloendothelial sys- 
tem.'*"* In all patients with the fat 
overload syndrome, the clinical and 
laboratory abnormalities were com- 
pletely reversed by stopping the infu- 
sion of fat. The lipemia cleared within 
five days in our case and in the case 
reported by Belin et al." 

Our patient was given fresh frozen 
plasma, phytonadione, and packed 
RBCs because of bleeding and abnor- 
mal results from in vitro tests of 
coagulation. The results of the pa- 
tient’s clotting studies (Table) were 
consistent with a coagulopathy char- 
acterized by a prolonged prothrombin 
time, activated partial thromboplastin 
time, and thrombin time, hypofibrino- 
genemia, decreased levels of factors V 
and VIII, increased level of fibrin 
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degradation products, and a negative 
result on protamine paracoagulation 
test. Platelet counts were normal, and 
there was no RBC fragmentation. 

Antibiotics were given because of 
the possibility of sepsis. Elevated 
serum lipid levels in the absence of IV 
fat infusions have been described in 
association with Gram-negative sep- 
sis." 

Several complicating and contribut- 
ing factors make our case of even 
more interest. The patient had a histo- 
ry of viral illness. Serum triglyceride 
levels may rise after the acute phase 
of a viral illness due to impaired 
metabolism of lipids by peripheral tis- 
sues.'* Our patient was also receiving 
a large dosage of heparin to avoid 
thrombosis of the catheter; it has been 
suggested that continuous heparin 
infusion may deplete the level of lipo- 
protein lipase and lead to fat accumu- 
lation. A high dosage of soybean oil 
emulsion combined with a small 
decrease in tolerance of the infusion 
either secondary to a viral infection or 
a cumulative effect of the heparin, or 
both, may have been the initiating 
factors in our patient. The liver biopsy 
specimen that showed cholestasis and 
mild portal fibrosis appears most con- 
sistent with findings from patients 
receiving parenteral nutrition rather 
than acute infection. However, mild 
impairment of hepatic function on the 
basis of chronic parenteral nutrition 
may have also contributed to an intol- 
erance of fat infusions. 

Patients receiving parenteral nutri- 
tion should not receive more than 
4 g/kg/day of fat to prevent the 
development of the fat overload syn- 
drome. Patients in whom the fat over- 
load syndrome develops may have 
administration of soybean oil emul- 
sion restarted without ill effect pro- 
vided the dose does not exceed this 
recommended amount. 


Susan August prepared the manuscript. 


Nonproprietary Names and 
Trademarks of Drugs 


Ampicillin sodium—Alpen-N, Amcill-S, 
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Omnipen-N, Pen A/N, Penbritin S for 
Injection. : 

Gentamicin sulfate—Garamycin, Genop- 
tic. 
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Intragastric Feeding in the Neonatal Dog 


Its Effect on Intestinal Osmolality 


Orin M. Goldblum; Ian R. Holzman, MD; Stanley E. Fisher, MD 


è Hypertonic formulas have been impli- 
cated in the etiology of necrotizing entero- 
colitis. We measured the osmolality of 
neonatal canine intestinal contents one 
hour after intragastric feeding of isotonic 
breast milk, isotonic formula, or hyper- 
tonic formula in 1-day-old and 9-day-old 
puppies. Regardjess of the formula tonici- 
ty, all intestinal contents were hypertonic 
in both segments. Hypertonic formula had 
been diluted, and isotonic feedings con- 
centrated in the neonatal canine intestine. 
Gastric contents could be recovered only 
from hypertonic-fed puppies, which im- 
plies delayed gastric emptying to permit 
formula dilution. We conclude that any 
form ,of neonatal feeding can lead to 
hypertonic intestinal contents. Factors 
ther than tonicity of a formula should be 
considered in the pathophysiology of 
necrotizing enterocolitis. 

(Am J Dis Child 1981;135:631-633) 
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Heaton milk formulas have 
been implicated in the patho- 
genesis of necrotizing enterocolitis 
(NEC). Necrotizing enterocolitis oc- 
curs primarily in premature and low- 
birth-weight infants, and is character- 
ized by gastric distention, bilious vom- 
iting, gastrointestinal (GI) hemor- 
rhage, and intestinal perforation.* It 
has been suggested that feeding ky- 
perosmolal formulas causes direct 
damage to the intestinal mucosa.'’ 
Yet, NEC occurs primarily in the dis- 
tal intestine,’ presumably beyond the 
point of any direct damage from undi- 
gested hypertonic food. Furthermore, 
in normal adult human intestine 
hypertonic meals achieve near iso- 
osmolality on reaching Treitz’ liga- 
ment.: This raises the question of 
whether the osmolality of the formula 
fed to an infant has anything to do 
with the development of NEC. In 
addition, we have found no studies 
that have measured the osmolality of 
newborn mammalian intestinal con- 
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tents after feeding. The object of our 
investigation was to determine lumi- 
nal osmolality of the small intestine in 
the neonatal dog after feeding with 
breast milk, isotonic formula, and 
hypertonic formula. The neonatal dog, 
when exposed to hypoxia, has been 
shown to sustain intestinal damage 
morphologically similar to that seen in 
the human newborn with NEC.’ 


SUBJECTS AND METHODS 


Three litters (26 animals) of mongrel 
pups, weighing 252 to 393 g, were permit- 
ted to suckle from birth. At the time of the 
study, two litters (18 pups) were 1 day old, 
and the third litter was 9 days old. All pups, 
except those breast-fed, were removed 
from their mothers five hours prior to 
gavage feeding. Breast-fed pups were 
removed from their mothers immediately 
after suckling. The pups were killed one 
hour after breast-feeding or gavage with 3 
mL of one of two proprietary formulas: 
hypertonic elemental formula (Pregestim- 
il, Mead-Johnson, Evansville, Ind, old for- 
mulation) made up to an osmolality of 710 
mOsm/kg H,O, or isotonic cow’s-milk for- 
mula (Similac, Ross Laboratories, Colum- 
bus, Ohio) made up to an osmolality of 298 
mOsm/kg H,O. Breast milk was found to 
have an osmolality of 300 mOsm/kg H,O. 
Each pup was lightly anesthetized with 
ether. Cardiac puncture was performed 
and blood removed for the measurement of 
serum osmolality prior to injecting a lethal 
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dose of pentobarbital sodium. The time 
from cardiac puncture to death was less 
than one minute. The abdomen was rapidly 
exposed by a midline incision. The stomach 
and two successive 25-cm lengths of small 
intestine (duodenum to midileum) were 
each clamped off and the luminal contents 
removed. Osmolalities of the formulas, 
breast milk, sera, and stomach and intesti- 
nal contents were measured in 0.25-mL 
samples by freezing point depression. 


RESULTS 


Hypertonic (relative to serum osmo- 
lality) intestinal contents were recov- 
ered in all three feeding groups (Fig- 
ure). There was no difference between 
1-day-old and 9-day-old pups for any 
measurement, so the data have been 
combined. Compared with the original 
osmolality of the milk, intestine lumi- 
nal contents from each group of iso- 
tonic-fed animals (breast or formula) 
were significantly increased in osmo- 
lality (unpaired t test, P < 001) by 
more than 200 mOsm/kg H,O. Con- 
versely, the intestinal contents from 
the hypertonic-fed group were signifi- 
cantly decreased in osmolality 
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Osmolality of feeding, serum, stomach, and intestinal contents of 1- and 9-day-old pups 
(combined) fed one of three milks. Stomach contents were recoverable only in those 
pups fed hypertonic formula. Shown are mean and SD; N indicates number of pups 
studied. 


(P < .001) in both gut segments. Com- 
paring the hyperosmolal-fed group 
with each iso-osmolal-fed group, there 
was no difference (P > .05) in intes- 
tine luminal osmolality for either gut 
segment. For the isotonic-fed animals, 
there was no change in osmolality 
from the proximal to the distal intes- 
tinal segments. In the hypertonic-fed 
group, there was a mean increase of 71 
mOsm/kg H,O from the proximal to 
the distal segments (paired t test, 
P< .01). Gastric contents could be 
recovered from only the hypertonic- 
fed animals, and the osmolality was 
identical to that of the proximal intes- 
tine (P > .20). For serum osmolality, 
there was no difference between the 
hypertonic-fed animals and either iso- 
tonic-fed group (P > .20). 


COMMENT 


Studies in both animals and humans 
have attempted to implicate early 
feeding, especially with hypertonic 
formulas, in the etiology of NEC.'-3-: 
Direct mucosal injury from hypertonic 
luninal contents has been proposed as 


an event in the pathogenesis of 
NEC." In clinical studies, however, no 
clear relationship between hypertonic 
feedings and the development of NEC 
has been found.‘ Our investigation 
suggests that the actual osmolality of 
the formula fed to neonatal dogs is not 
a major determinant of potential 
intestinal mucosal injury caused by 
hypertonic luminal contents. 

It has also been suggested that 
hypertonic feedings, although not 
causing direct mucosal damage, could 
alter intestinal blood flow and predis- 
pose the infant to intestinal ischemia.*"° 
Our data indicate that any form of 
feeding to the neonate may result in 
hypertonic intestinal contents capable 
of shifting fluid, by bulk water flow, 
when the distal intestine is reached. 
Although the osmolality of the distal 
intestinal segments of the hypertonic- 
fed pups was higher than that in the 
proximal segment from each animal, 
they were not significantly different 
as a group from the distal contents of 
either isotonic-fed group. The in- 
crease in the osmolality of intestinal 
contents in those pups fed hypertonic 
milk cannot be easily explained. It is 
possible that this represents the 
osmotic effect of nonabsorbable sol- 
utes or the products of hydrolysis that 
are concentrated as water is absorbed. 
Teichmann et al'® have shown that 
adult dogs fed a hypertonic meal 
(2,475 mOsm/kg H,O) have an in- 
crease in duodenal osmolality to a 
value of approximately 60% of the test 
meal. Their samples were obtained at 
the level of the main pancreatic duct 
and do not allow for interpretation 
concerning the osmolality of the ~ 
entire length of the small intestine. 
When hypertonic saline solution (1,883 
mOsm/kg H,O) was infused into the 
duodenum of adult dogs, the osmolali- 
ty of the contents increased from the 
duodenal bulb to Treitz’ ligament.” 
Harpur and Popkin" have examined 
the contents of the small intestine of 
both the pig and the guinea pig and 
have noted hypertonic contents. Un- 
fortunately, the presence of parasitic 
infestation in the pig intestine com- 
plicates physiologic comparisons. 
Comparable studies in human infants 
or other newborn species are not avail- 
able. A more detailed investigation is 
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necessary to clarify the physiology of 
intestinal absorption in the present 
animal model. 

An additional source of potential 
extracellular fluid shift is the delayed 
gastric emptying found only with 
hypertonic feedings. Since the osmo- 
lality of the contents of the proximal 
intestine was some 150 mOsm below 
that of the hypertonic formula itself, 
some dilution must have occurred in 
the stomach. The observed delay in 
gastric emptying would support this. 
Studies in the dog indicate that an 
important factor in the control of 
gastric motility is the osmolality of 


1. Book LS, Herbst JJ, Atherton SO, et al: 
Necrotizing enterocolitis in low-birth-weight 
infants fed an elemental formula. J Pediatr 
1975;87:602-605. 

2. DeLemos RA: Necrotizing enterocolitis in 
the newborn infant, in Report of the 68th Ross 
Conference on Pediatric Research. Columbus, 
Ohio, Ross Laboratories, 1975, pp 75-77. 

3. Willis DM, Chabot J, Radde IC, et al: Unsus- 
pected hyperosmolality of oral solutions contrib- 
uting to necrotizing enterocolitis in very-low- 
birth-weight infants. Pediatrics 1977;60:535-538. 

4. Frantz ID, L’Heureux P, Engel RR, et al: 
Necrotizing enterocolitis. J Pediatr 1975;86:259- 
263. 
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the solution that enters the duode- 
num.” 

The relationship betwęen early 
feeding or hypertonic feeding to the 
development of NEC, especially in a 
low-birth-weight infant, remains un- 
clear. If formula feedings contribute 
to the etiology of NEC, factors other 
than initial osmolality are probably 
more important. The inability at 
times for the small neonate to tolerate 
any oral feeding may, among many 
reasons, relate to osmolar control of 
intestinal contents. Specifically, any 
milk, regardless of tonicity, may serve 
as a substrate for enhanced intestinal 
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bacterial growth’ or as a cause of 
hypertonic intestinal luminal con- 
tents. Either of these could be delete- 
rious to the neonatal intestinal muco- 
sa. The results of this investigation 
may be unique to the neonatal dog, a 
species in which high intestinal osmo- 
lalities have been experimentally 
noted. However, until more is learned 
about the control of osmolality in the 
intestine of the human neonate, it 
remains speculative to relate hyper- 
tonic oral feeding to the pathogenesis 
of NEC. 
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Chronic Vitamin A Intoxication 


A Multisystem Disease That Could Reach Epidemic Proportions 


Barbara Lippe, MD; Lindsey Hensen, MD; Guillermo Mendoza, MD; Maryanne Finerman, MD; Michael Welch, MD 


è Two patients seen in a six-month 
period had a diffuse, multisystem disorder 
characterized by edema of the extremities 
and face, rash, bone pain and tender- 
ness, symptoms of increased intracranial 
pressure, and hypercalcemia. Both had 
been receiving extraordinarily high doses 
of vitamin A for some time. Serum vitamin 
A concentrations were markedly elevated, 
and serum vitamin D concentrations were 
normal. The history of excessive vitamin 
administration was only elicited following 
the detection of hypercalcemia. This is a 
potential complication of the administra- 
tion of unregulated food supplements, 
stressing the need for complete dietary 
histories in the evaluation of multisystem 
disorders, with or without hypercalce- 
mia. 

(Am J Dis Child 1981;135:634-636) 


he uncontrolled purchase and in- 
gestion of large doses of vitamins 
is widespread in the United States 
today. Megavitamins are being advo- 


cated as a potential panacea for a 


multitude of ills without scientific evi- 
dence or clinical trials, and their mar- 
keting is developing into a major 
industry. 

The potential toxicity of vitamin D 


From the Department of Pediatrics, UCLA 


Hospital and Clinies, UCLA School of Medicine. 
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alone appears to be sufficiently well 
known that it is now rarely knowingly 
ingested in massive quantities. How- 
ever, the toxicity of vitamin A and of 
complex preparations that include 
vitamins A and D is not generally 
appreciated, and the clinical manifes- 
tations of hypervitaminosis A are less 
familiar. We have recently seen two 
children with unequivocal poisoning 
with large doses of vitamins, princi- 
pally vitamin A, whose clinical history 
and initially observed symptoms 
stress the need to consider this poten- 
tially lethal intoxication in the differ- 
ential diagnosis of diffuse multisys- 
tem disease. 


REPORT OF CASES 


CasE 1.—A 4-year-old boy was referred to 
the UCLA hospital for evaluation of 
increased intracranial pressure, marked 
edema of the face and extremities, and 
bone pain. He had been in good health until 
six months prior to admission, when he was 
reported to have had an increased frequen- 
cy of upper respiratory illnesses. The fami- 
ly chiropractor recommended dietary sup- 
plementation with 15,000 units of vitamin 
A per day, which was faithfully adminis- 
tered for three months. During this inter- 
val, the patient experienced episodic pru- 
ritic erythematous papular eruptions on his 
buttocks and the extensor surfaces of his 
extremities. After three months, the fre- 
quency of the respiratory complaints did 
not decrease, and the vitamin A supple- 


ment was increased to 250,000 units per 
day (ten 25,000-unit tablets, each also con- 
taining 400 units of vitamin D per tablet). 
These tablets were obtained through the 
mail from a health-food supplier in another 
state. Within two weeks, headache, nausea, 
emesis, bone pain, blistering and peeling of 
the mucosa of the lips, hyperactivity, and 
restlessness developed. The patient’s moth- 
er discontinued all supplementation after 
an additional seven weeks, whereupon the 
symptoms improved over the next two 
months. However, four days prior to 
admission, bone pain, facial and extremity 
edema, emesis, headache, and lethargy 
occurred. The dietary history obtained on 
admission noted that the patient’s mother 
was concerned about good nutrition and 
fed him only whole-grain breads,, fresh 
fruits and vegetables, home-dried fruits, 
milk, cheese, and home-cooked meat, chicky 
en, and fish. Subsequently, the history was 
elicited of the previously described vitamin 
A and D administration as well as the 
following daily dietary supplements: 1,500 
mg calcium lactate, 30 ug cyanocobalamin, 
0.6 mg biotin, 10 mg pantothenic acid, 36 
mg elemental iron, and 200 to 500 mg 
ascorbic acid. 

On physical examination, the patient 
was well developed and cooperative. Vital 
signs, including temperature and blood 
pressure (BP) were normal. His lips were 
cracked and peeling, and marked facial 
swelling was noted, especially over the 
temporal regions. Ophthalmoscopic exami- 
nation revealed blurred disc margins with- 
out hemorrhages. Hepatomegaly was pres- 
ent with a firm, smooth edge palpable 7 cm 
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below the right costal margin and extend- 
ing across the midline. Edema was noted 
over the dorsal surfaces of all extremities 
and the lateral surfaces of both feet. Bone 
tenderness was present following palpa- 
tion, and the patient walked with great 
discomfort. Results of the remainder of his 
physical examination were normal. 

Initial laboratory studies revealed a 
normal blood hemoglobin level, WBC 
count, and differential count; the ESR was 
35 mm/hr. Serum protein levels were 
normal, and the SGOT and SGPT were not 
elevated. The serum alkaline phosphatase 
level was 272 units/L. The serum creati- 
nine level and 24-hour creatinine clearance 
were normal. The serum calcium level was 
11.3 mg/dL, and the serum ionized calcium 
level on the second hospital day was 5.54 
mg/dL (normal, 4.2 to 5.0 mg/dL). Serum 
phosphorus values ranged from 3.5 to 4.1 
mg/dL. Serum cholesterol, phospholipid, 
and free fatty acid levels were normal. A 
serum vitamin A level was 1,626 IU/dL 
(normal, 65 to 275 IU/dL) and the serum 
vitamin D level was 19 ng/mL (normal, 10 
to 55 ng/mL). The serum carotene level 
was 78 wg/dL (normal, 50 to 300 ug/dL). 
Serum vitamin E and lead levels were 
within normal limits. 

Radiologic examination of the long 
bones revealed metaphyseal bands of 
increased calcium without periosteal new 
bone formation. Skull roentgenograms 
revealed separation of the coronal sutures, 
and computerized tomographic scans of the 
brain revealed findings consistent with 
pseudotumor cerebri including mild en- 
largement of the ventricles, sulci, and 
intrahemispheric fissure. During the fol- 
lowing several days of hospitalization, the 
patient’s symptoms gradually improved. 

Case 2.—The second patient was a 2'- 
year-old boy with previously diagnosed 
Pierre Robin syndrome. He was in good 
health until three weeks prior to admission, 
.When his mother noted fever, facial and 
trunk rash, diarrhea, emesis, and com- 
plaints of sore throat. The rash progressed 
distally, was pruritic in nature, and 
resulted in blistered areas. Subsequently, 
generalized edema of the face and extrem- 
ities occurred, followed by complaints of 
bone pain or tenderness. Four days prior to 
admission, the vomiting increased in fre- 
quency and was associated with increased 
irritability. The patient was admitted for 
the assessment of fever, rash, edema of the 
extremities, and irritability, with an initial 
diagnosis of mucocutaneous lymph node 
syndrome. 

The history revealed that the patient 
was receiving vitamin A, one 25,000-unit 
tablet every day or every other day, one or 
two multivitamin tablets containing 5,000 
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units of vitamin A and 400 units of vitemin 
D, and daily drops of multivitamins that 
included an unknown quantity of vitemin 
A. Following development of the rash, the 
mother also began to apply a vitamin A 
cream of unknown potency. . 

On physical examination, the child was 
at the tenth percentile for height and 
weight and appeared alternatively lethar- 
gic and irritable. The BP was 92/50 mm 
Hg. His cheeks were edematous and his lips 
were dry and cracked. There was no con- 
junctivitis or substantial lymphadenopa- 
thy. Ophthalmoscopic examination showed 
blurred discs. The gums were swollen and 
his pharynx mildly injected. There were 
multiple excoriated lesions on his skin with 
some desquamation on the ankles and dis- 
tal phalanges. There was no evidence of 
hepatomegaly. The patient refused to walk 
because of apparent bone or extremity 
pain and the swelling. He continued to 
vomit for 24 hours. 

Initial laboratory values included normal 
complete blood cell count, with a platelet 
count of 254,000/cu mm and a sedimenta- 
tion rate of 40 mm/hr. The serum calzium 
level was 15.1 mg/dL, and serum phosoho- 
rus level, 3.2 mg/dL. Serum creatinine level 
was 1.0 mg/dL initially, but a second serum 
creatinine level and creatinine clearance 
were normal. The serum lactic dehydrcgen- 
ase level was 431 units/mL, serum carctene 
level, 152 „g/dL, serum alkaline phospha- 
tase level, 248 units/L, and serum aldolase 
level, 12 units/L. Results of complete 
immunologic and infectious disease evalua- 
tions were normal. Roentgenograms were 
similar to those in case 1 and revealed doth 
increased densities in the distal meta- 
physes of the long bones and lines of 
growth arrest in the proximal and distal 
metaphyses. The serum vitamin A level 
was 1,812 IU/dL and the serum vitamin D 
level, 14 ng/mL. The CSF cell count and 
protein levels were normal; CSF pressure 
was not recorded. Retrospectively, vitamin 
A or D could not be detected in the CSF. 

The hospital course was complicated by 
lethargy and edema, which persisted for 
several days. Serum calcium values fell 
rapidly to 12.2 mg/dL on day 2 and 10.9 
mg/dL on day 5 of hospitalization, with 
serum phosphorus values of 2.2 anc 2.4 
mg/dL. The patient’s condition improved 
clinically by day 6, and he was discharged. 
Follow-up evaluation by his pediatrician 
revealed recurrence of symptoms one week 
later in spite of maternal denial of reinsti- 
tution of supplemental vitamins. Five 
weeks after discharge the symptoms had 
improved, the serum calcium levels were 
normal, serum vitamin A levels had fallen 
to 214 IU/dL, and serum carotene level to 
85 pe/dL. 
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COMMENT 

These two patients were initially 
observed to have hypercalcemia, signs 
of increased intracranial pressure, 
rash, fever, increased sedimentation 
rate, facial and extremity edema, 
bone pain and tenderness, and other 


systemic symptoms suggestive of .° 
generalized infection or autoimmune ° 


disease. The history of excessive vita- 
min administration or unusual food 
preparation was not volunteered and 
was elicited only after the recognition 
that hypercalcemia was present. Vita- 
min A or a combination of vitamins A 
and D were the obvious intoxicants. 

Hypervitaminosis A resulting in a 
generalized toxic syndrome associated 
with desquamative dermatitis, bone 
tenderness, hepatocellular dysfunc- 
tion, irritability, increased intracran- 
ial pressure, and anorexia has been 
reported in children.’ Recently, a 
documented association between vita- 
min A intoxication and hypercalcemia 
has been reported as well.*** Though it 
may be difficult to implicate only vita- 
min A since these patients received 
some vitamin D as well, there is evi- 
dence in animals and man that vita- 
min A alone results in bony resorp- 
tion. This is presumably a con- 
sequence of the destabilization of 
lysosomal membranes and the release 
of hydrolases, which affect cartilage 
and bone. The roentgenographie find- 
ings of dense metaphyseal bands in 
both patients differ from reports in 
which these either were normal or 
showed periosteal calcifications or 
resorption.’ The importance of these 
bands is, therefore, unclear, but the 
striking similarity in both patients is 
noteworthy. Since both patients had 
markedly elevated serum vitamin A 
levels but normal serum vitamin D 
levels at the time they were first 
observed with symptomatic hyper- 
calcemia, the implication that the 
hypervitaminosis A was primarily 
responsible for this as well as 
their multisystem symptomatology is 
strong. Vitamin A toxicity may also 
occur in the presence of normal or only 
slightly elevated blood levels when the 
level of total retinyl esters is 
increased, so that measurement of 
both may be useful if the diagnosis is 
suspected." 
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The events leading to the increased 
accessibility of high-dose vitamin 
preparation have recently been re- 
viewed.? In June 1977, the second 
Court of Appeals reversed a lower 
court decision that had upheld the 
Food and Drug Administration ban on 
', the nonprescription sale of vitamins A 
- and D in amounts in excess of 10,000 
and 400 IU, respectively. Vitamins are 
not statutorily defined as drugs. 
Instead, they are classified as food 
supplements and thus cannot be regu- 
lated unless their safe use requires 
medical supervision. Therefore, the 
health-food industry can market pro- 
prietary formulations, such as those 
used by our patients, without FDA 
control. The patient is now a consum- 
er, a fact stressed by the recent review 


1. Oliver TK Jr: Chronic vitamin A intoxica- 
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of the literature. Am J Dis Child 1958;95:57-68. 

2. Rubin E, Florman AL, Degnan T, et al: 
Hepatic injury in chronic hypervitaminosis A. 
Am J Dis Child 1970;119:132-138. 

3. Feldman MH, Schlezinger NS: Benign intra- 
cranial hypertension associated with hypervi- 
taminosis A. Arch Neurol 1970;22:1-7. 

4. Shaywitz BA, Siegel NJ, Pearson HA: 
Megavitamins for minimal brain dysfunction: A 
potentially dangerous therapy. JAMA 1977; 
238:1749-1750. 
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of the availability of dietary supple- 
ments in Consumer Reports (January 
1980, pp 21-24). Associated with the 
increased availability of nonprescrip- 
tion vitamins is the increased empha- 
sis of physicians on more natural 
approaches to disease treatment and 
health maintenance. Thus, megavi- 
tamin therapy is considered an “or- 
thomolecular modality” that is pur- 
ported to improve such conditions as 
schizophrenia and minimal brain dys- 
function. The frightening combina- 
tion of a multimillion-dollar health- 
food industry, an orthomolecular ap- 
proach to disease, a population of 
consumers who are interested in holis- 
tic health, and the judicial interpreta- 
tion that vitamins are not drugs may 
result in the widespread abuse of 
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_ these preparations and the occurrence 


of new diseases.’ Our two patients 
were diagnosed retrospectively be- 
cause hypercalcemia was noted. How- 
ever, they may represent only a small 
fraction of similarly affected children 
in whom hypercalcemia may not be 
present as a clue. We caution physi- 
cians and health professionals to be 
aware of the continued threat posed 
by the availability and potential abuse 
of megavitamins and to obtain a care- 
ful and complete history when evalu- 
ating the condition of a patient with 
multisystem disease of unknown etiol- 


ogy. 
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Patent Ductus Arteriosus ` 


Its Occurrence With Unequal Pulmonary Vascularity and Hyperlucent Left Lung 


Kook Sang Oh, MD; A’Delbert Bowen, MD; Sang C. Park, MD; Antonio G. Galvis, MD; Lionel W. Young, MD 


è Twenty-four of 230 patients with 
patent ductus arteriosus had hypovascu- 
larity and hyperlucency in the left lung on 
preoperative chest roentgenograms. Two 
of the 24 patients died shortly after 
operation, and one was unavailable for 
follow-up. During the postoperative 
course (mean, three years), roentgeno- 
grams of eight of the remaining 21 
patients showed persistent, unequal 
pulmonary vascularity and hyperlucent 
left lung, with no evidence of air trapping, 
and two patients had diminished volume 
of the hyperiucent left lung compared with 
that of the right lung. 

(Am J Dis Child 1981;135:637-639) 


Eeoae pulmonary vascularity 
of the left lung and unequal 
inflation of the lungs as a manifesta- 
tion of patent ductus arteriosis (PDA) 
was first reported in two infants and 
a child by Garfunkel and Kirkpatrick.’ 
The pulmonary vascularity and infla- 
tion of the lung became normal after 
ductal ligation. Whitley et al ob- 
served similar findings in 14% of the 
patients with PDA. The pathophysiol- 
ogy of unequal pulmonary vascularity 
eand inflation and subsequent conver- 
sion to normal has not been eluci- 
dated. 

We studied the postoperative course 
of unequal pulmonary vascularity and 
hyperlucent left lung after surgical 
repair in 230 cases of PDA and ana- 
lyzed roentgenographic and hemody- 
namic data in an effort to delineate 
the pathophysiology. 
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SUBJECTS AND METHODS 


Two hundred thirty patients underwent 
surgical repair of PDA at the Children’s 
Hospital of Pittsburgh between 1958 and 
1978. Preoperative frontal and lateral ehest 
roentgenograms were evaluated retrəspec- 
tively to compare the vascularity and 
degree of radiolucency in the right and left 
lungs. Normally, the lungs are equally 
lucent and the quantity and caliber of 
vascular markings are not visibly different 
on the two sides. If discrepancies between 
the lungs were found, the patients’ cardiac 
catheterization data and postoperative 
roentgenograms were also reviewed. 


RESULTS 
Roentgenographic Data 


Twenty-four of the 230 patients 
with PDA (10.4%) had unequal pulmo- 
nary vascularity and hyperlucent left 
lung preoperatively as manifested by 
greater pulmonary vascularity -n the 
right lung than in the hyperlucent left 
lung (Fig 1, left). Age of the patients 
at the time of surgery ranged from 


2 to 82 months. 

Two of the 24 patients died of other 
causes shortly after operation, and a 
third child was unavailable for follow- 
up. Unequal pulmonary vascularity 
and hyperlucent left lung in 13 (62%) 
of the remaining 21 (group A) became 
normal postoperatively; eight (38%) of 
the 21 (group B) had persistent un- 
equal pulmonary vascularity and hy- 
perlucent left lung on postoperative 
follow-up roentgenograms (Fig 1, 
right) for periods ranging from 15 
months to 11 years (mean, three 
years). 

The postoperative volume of the left 
lung judged from roentgenograms 
was equal to that of the right lung in 
six of the eight group B patients; the 
remaining two showed a similar vol- 
ume of the left lung compared with 
the right. During follow-up in four of 
the eight, inspiratory and expiratory 
chest roentgenograms demonstrated 
normal inflation and deflation of the 
left lung. 





Fig 1.—Left, Erect posteroanterior chest roentgenogram in 8-month-old infant. Obvious 
unequal pulmonary vascularity and hyperlucent left Jung. Right, Three years four 
months after surgical repair of patent ductus arteriosus. Unequal pulmonary vascularity 
and smaller volume of hyperiucent left lung persists. 
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Table 1.—Hemodynamic Data 


Pressure, mm Hg (Range) 





Age at 


Patient Operation, mo 
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P value 
(group A vs 
group B) 






Age at Cardiac 
Catheterization, mo 





Aorta 









. Group A 
1 80/30 (55) 52/19 (30) 2.5 0.20 
2 85/42 (60) 70/42 (48) 4.0 0.18 
3 76/34 (53) 34/19 (26) 3.0 0.15 
4 91/25 (51) 75/21 (45) 2.2 0.35 
4 82/26 (47) 51/19 (38) 2.6 0.28 
8 97/45 (70) 29/9 (18) 4.0 0.06 
10 120/46 (84) 62/25 (45) 14.0 0.13 
15 100/40 (70) 46/12 (28) 1.8 0.21 
16 84/38 (56) 48/23 (30) 3.8 0.13 
19 90/54 (70) 23/13 (17) 23 0.10 
21 90/40 (65) 20/10 (16) 2.2 0.09 
30 94/50 (71) 36/7 (15) 1.4 0.13 


105/40 (70) 
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3 100/45 (69) 50/24 (36) 2.6 0.18 

3 64 4 100/40 (70) 30/10 (20) 3.0 0.12 

4 8 7 95/45 (70) 21/12 (16) 1.5 0.12 

5 8 8 105/52 (86) 90/40 (66) 2.5 0.28 

E 8 8 77/35 (55) 62/27 (44) 1.4 0.44 

7 15 15 89/39 (57) 46/23 (32) 4.0 0.12 

8 20 19 87/34 (58) 37/14 (27) 2.2 0.18 
Mean + SD 16.0 + 20.3 56.1 + 20.8} 2.46 + 0.83 0.21 + 0.11 


Percentage of peak systolic pulmonary arterial pressure to aortic pressure. 
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Fig 2.—Preoperative 


bronchogram. 
Marked narrowing of left main bronchus 
(closed arrow) beneath dilated pulmonary 
artery (open arrows). 


Hemodynamic Data 


All 21 patients underwent cardiac 
catheterization prior to operation and 
their hemodynamic data were re- 
viewed (Table 1). The majority in both 
groups had some degree of pulmonary 
arterial hypertension and a high 
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pulmonary blood flow (mean range of 
pulmonary to systemic blood flow 
ratio, 2.5 to 2.9). However, there was 
no statistically significant difference 
in the degree of pulmonary hyperten- 
sion and pulmonary to systemic flow 
ratio between the two groups. The 
ratio of pulmonary to systemic vascu- 
lar resistance in group B (mean, 0.21) 
was somewhat greater than that of 
group A (mean, 0.16) (P < .05). Age at 
the time of operation was not signifi- 
cantly different for the two groups. 


Angiographic Findings 


Preoperative cineangiocardiograms 
showed a jet stream from the patent 
ductus arteriosus directed largely to 
the superior portion of the main 
pulmonary artery. In all cases, the 
main pulmonary artery was substan- 
tially enlarged principally due to tur- 
bulence from the jet phenomenon. No 
stenosis of the pulmonary artery was 
present. In a few patients, preferen- 
tial blood flow to the right lung was 
observed; however, visual quantita- 
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*PA indicates pulmonary artery; Qp/Qs, pulmonary to systemic blood flow ratio: Rp/Rs, pulmonary to systemic vascular resistance ratio. 


tion of preferential flow, to one lung 
was neither consistent nor reliable. 


Bronchographic Findings 


One patient at 8 months of age 
had a preoperative bronchogram (Fig 
2) showing marked narrowing of the 
distal left main bronchus due to com- 
pression by the enlarged main pulmo- 
nary artery, also demonstrated ° on 
angiography. This child was one of the 
two who died after surgery and so 
could not be included in groups A 
or B. 


COMMENT 


Unequal pulmonary vascularity has 
been observed not only in PDA, but 
also in other cardiovascular and bron- 
chopulmonary conditions.2* The un- 
derlying causes of unequal vascularity 
may be grouped as anatomical or 
functional (Table 2). 

We found two groups of patients 
with PDA: group A, in whom unequal 
pulmonary vascularity and hyperlu- 
cent left lung returned to normal 
after surgical repair of PDA; and 
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Table 2.—Causes of Unequal 
Pulmonary Vascularity 


Anatomical 

Unilateral pulmonary artery stenosis 

Unilateral absence of pulmonary 
artery 

Hemitruncus arteriosus 

Unequal bronchial collaterals 

Surgical systemic to pulmonary 
arterial shunt 

Unilateral pulmonary venous 
obstruction 

Patent ductus arteriosus (7?) 


Functional 

Partial or complete occlusion of a 
main bronchus 

Preferential directional flow (eg, 
transposition of great arteries, pul- 
monic valvular stenosis) 

Pulmonary parenchymal disease 

Cardiomegaly 

Pericardial effusion 

Left-to-right shunts (patent ductus 
arteriosus, ventricular and atrial 
septal defects) 








Fig 3.—Roentgenogram of 3-year-old child 
with viral myocarditis, showing cardiomeg- 
aly, unequal pulmonary vascularity, and 
hyperlucent left lung. 


group B, in whom pulmonary vascu- 
larity remained unequal and hyperlu- 
cent left lung persisted. In group A, 
unequal pulmonary vascularity was 
presumably caused by functional re- 
distribution of pulmonary blood flow 
rather than anatomical factors. The 
eight group B patients, however, dem- 
onstrated persistence of the unequal 
pulmonary vascularity on postopera- 
tive follow-up evaluation ranging 
from 15 months to 11 years (mean, 
three years); this raises the question 
of an anatomical cause, either congen- 
ital or acquired. 


Functional Postulates 


The left main bronchus is sur- 
rounded by the left atrium, the main 
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| pulmonary artery, and the left pulmo- 


nary artery. The bronchus can eesily 
be compressed by these ‘structures 
(Fig 3) when they are enlarged.’ Nar- 
rowing of the left main hronchus 
might lead to alveolar hypoxia and 
hypercapnia in the left lung, resulang 
in elevated pulmonary vascular 
resistance and preferential redistribu- 
tion of blood flow to the opposite 
lung.’ An enlarged heart (Fig 3), par- 
ticularly an enlarged left ventricle, 
can directly compress the left lower 
lobe, which further accentuates redis- 
tribution of blood flow by raising 
pulmonary vascular resistance.*"° 
Hemodynamic data showed that 
more than 80% of our 21 patients nad 
significant pulmonary arterial hyper- 
tension and large pulmonary blood 
flow, factors that undoubtedly con- 
tributed to the considerable enlarge- 
ment of the pulmonary artery on 
angiocardiograms. 


Anatomical Postulates 


The cause of persistent unecual 
pulmonary vascularity as seen in 
group B is not known. It is possible 
that the pulmonary vascular network 
of the left lung is congenitally hypo- 
plastic. Or there may be acquired 
hypoplasia related to decreased blood 
flow through the left lung before 
repair of PDA. Despite persistent 
unequal pulmonary vascularity post- 
operatively, only two of the eight 
group B patients had decreased vol- 
ume of the left lung as compared with 
the right on chest roentgenograms. 
Reduced lung volume associated with 
acquired pulmonary artery obstruc- 
tion in children has recently been 
described." This kind of reduced lung 
volume is unlikely to occur in utero 
because the fetal lung only receives 
about 10% of combined cardiac out- 
pütt: 

Whether PDA was ligated or 
ligated and divided was not a material 
factor, as only two of our 21 patients 
had ligation alone. 

Four of the eight group B patients 
had inspiratory and expiratory chest 
roentgenograms during postoperative 
follow-up evaluation, which showed 
normal inflation and deflation of both 
lungs. This finding is not consistent 
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with primary lung disease as a cause 
of decreased pulmonary vascularity 
such as that seen in idiopathic hyper- 
lucent lung syndrome. But subclinical 
congenital hypoplasia of the left lung 
and pulmonary artery remains a pos- 
sibility. 


A prospective study is desirable to `` 


define further the mechanism of per- 
sistent unequal pulmonary vascularity 
and hyperlucent left lung after surgi- 
cal repair of PDA. An ideal investiga- 
tion would include ventilation-perfu- 
sion radionuclide scans and pulmo- 
nary function studies both before and 
after surgery. The patients in our 
series did not have these functional 
tests. It remains to be seen whether 
persistent hyperlucency and dimin- 
ished vascularity in the left upper lobe 
will have any clinical import as these 
children grow older. 
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‘Epidural Metastasis by Wilms’ Tumor 


Christopher T. Bever, Jr, MD; M. Richard Koenigsberger, MD; John L. Antunes, MD; James A. Wolff, MD 


è Metastatic spread is common in 
Wilms’ tumor, but spinal epidural involve- 
ment is rare. We studied two patients in 
whom spinal cord compression devel- 
oped during treatment for Wilms’ tumor. 
Both patients had back pain and new 
pulmonary metastases months after the 
primary diagnosis was established. One 
case had evidence of adjacent vertebral 
involvement, and successful therapy was 
begun while the patient had minimal neu- 
rological deficits. The second patient had 
back pain initially without neurological 
deficit or abnormality on plain spine films, 
followed in one month by a rapid neuro- 
logical deterioration. Despite a slow and 
nearly complete recovery after treatment 
with laminectomy, radiotherapy, and che- 
motherapy, her condition relapsed one 
year later, with a compressive lesion at a 
higher level. Our experience stresses the 
importance of early recognition and treat- 
ment of this complication of Wilms’ 
tumor. 

(Am J Dis Child 1981;135:644-646) 


pinal cord involvement is common 

in neuroblastoma but exceedingly 

rare in Wilms’ tumor, the other com- 
mon intra-abdominal tumor of chil- 
dren. In a recent review of spinal cord 
involvement in neuroblastoma, Trag- 
gis et al’ noted spinal involvement in 
60 of the 314 cases in their series. By 
comparison, a review of a recently 
published series of patients with 
metastatic Wilms’ tumor?’ encom- 
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passing 376 cases uncovered only five 
patients with involvement of the 
spine. Of these, two cases had spinal 
vertebral involvement,’ and individ- 
ual cases of spinal subdural,’ spinal 
epidural,’ and unspecified intraspinal’ 
involvement were noted. A review of 
the recent literature on spinal cord 
compression in children revealed only 
one case caused by Wilms’ tumor.’ 
Four additional cases of spinal epidu- 
ral involvement were found among 
1,286 patients in the National Wilms’ 
Tumor Registry (Janice Takashima, 
oral communication, Dec 10, 1979). In 
our review of the literature, we were 
unable to find information about the 
presentation, course, treatment, or 
prognosis of Wilms’ tumor with epidu- 
ral involvement, so we report our 
experience with two cases. 


REPORT OF CASES 


Case 1.—A 4-year-old girl was admitted 
to Babies Hospital, New York, in March 
1978 with abdominal distention. Her histo- 
ry was unusual only for congenital sensory 
neural hearing loss and delayed speech 
development. Physical examination re- 
vealed a mass that occupied most of the left 
side of her abdomen. An intravenous pyelo- 
gram showed a tumor mass that involved 
the left kidney, and a normal right kidney. 
Tomograms of the chest, a skeletal survey, 
and a nucleotide scan of the liver and 
spleen were normal. Two days after admis- 
sion, the patient underwent left ureterone- 
phrectomy, and a large tumor mass was 
totally removed. Results of histologic 
examination showed it to be a Wilms’ 
tumor with focal anaplasia, an unfavorable 
histologic pattern, and an area of micro- 
scopic capsular penetration. Regional 
lymph nodes were free of tumor. The 
tumor was classified as stage II. Postoper- 
atively, the patient received 3,500 rad to 
the tumor bed over three weeks and was 
started on a course of dactinomycin, vin- 


cristine sulfate, and doxorubicin hydrochlo- 
ride according to the protocol of the 
National Wilms’ Tumor Study II.’ 

Nine months later, in December 1978, 
the patient began to complain of back pain. 
Spinal x-ray films showed slight scoliosis, 
but no lytie or blastic changes. One month 
later, the patient could not walk and uri- 
nary incontinence developed. Chest tomo- 
grams at this time revealed a right upper 
lobe lung lesion. Physical examination 
showed a spastic paraplegia, with a motor 
and sensory level at T-10. Plain spine 
roentgenograms were normal, but myelog- 
raphy with iophendylate injection (Pant- 
opaque) revealed an extradural defect at 
the T-9 level (Figure). The patient was 
given dexamethasone and underwent a T-7 
to T-11 laminectomy, which revealed an 
epidural tumor mass. 

Although the entire epidural portion of 
the tumor was removed, a fragment could 
not be removed from the T-9 nerve root. 
The histologic structure of the excised 
tumor was consistent with Wilms’ tumor. 
After surgery, the patient received 2,000 
rad to both lung apicies. Cyclophosphamide 
was added to the patient’s chemotherapy 
regimen, and administration of dactinomy- 
cin was discontinued. . 

The patient had a gradual but sustained 
recovery, and one year after laminectomy 
she was continent, could walk independ- 
ently, and had return of sensation in her 
legs. The only persistent deficits were 
hyperactive reflexes in her legs and bilat- 
eral Babinski’s signs. 

In August 1979, the patient began to 
complain again of low-back pain. Evalua- 
tion revealed a urinary tract infection, but 
plain spine roentgenograms were un- 
changed. After two weeks, back pain had 
increased slightly and on examination the 
patient had mild leg weakness and a high 
thoracic sensory level. A myelogram 
revealed a complete block from T-2 to T-4, 
so the patient underwent a T-1 to T-4 
laminectomy. A tumor that extended from 
T-1 to T-6 was removed, which proved to be 
Wilms’ tumor on microscope examination. 
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Case 1. Myelogram with iophedylate injec- 
tion (Pantopaque) showing displacement 
of dye column at T-9 level, typical of 
epidural lesion. Note preservation of bony 
structures. 


Computed tomographic scan of the thorax 


performed after surgery showed a destruc- 
tive lesion of the T-8 vertebral body. The 
patient received 3,000 rad to the spine and 
1,800 rad to the head. In the next five 
months, she had no further neurological 
deterioration, but her left pulmonary 
lesion recurred and a new left apical lesion 
appeared, both of which are being treated 
with further radiotherapy and cisplatin. 
CASE 2.—A 6-year-old girl was admitted 
to Babies Hospital in October 1973 with an 
abdominal mass. An exploratory laparoto- 
my was performed and a Wilms’ tumor was 
found on the lower pole of the left kidney. 
A left ureteronephrectomy was performed. 
Pathologic examination revealed a very 
undifferentiated Wilms’ tumor with areas 


Am J Dis Child—Vol 135, July 1981 


< 
of necrosis, but an intact capsule (stage I). 
The patient was entered into the Wilms’ 
Tumor Study I and was entered into the 
randomized group that receive dactinomy- 
cin without radiotherapy. 

Fourteen months after diagtfosis, the 
patient began to complain of back and left 
anterior thigh pain. On examination, the 
patient had a temperature of 38.9 °C, and 
back pain on walking and on straight leg 
raising of the left leg. Strength and 
sphincter tone were normal, but stretch 
reflexes were hypoactive in the legs. Chest 
roentgenogram showed a mass at the right 
lung base and a lytic lesion of the L-2 
vertebral body. An aortogram showed 
neovascularity of the second lumbar verte- 
brae, which extended into the left paraver- 
tebral space. A bone scan revealed a lesion 
at L-2 and an intravenous pyelogram. dem- 
onstrated a normal right kidney. The 
patient underwent an exploratory laparo- 
tomy, and a pedunculated mass was 
removed from the area of previous surgery, 
which proved to be Wilms’ tumor with 
blastematous changes. Radiotherapy to the 
lumbar spine and lung mass was begun, 
Her postoperative course was complicated 
by granulomatous peritonitis and poor 
wound healing. 

Two weeks after surgery, urinary incon- 
tinence developed. Repeated neurologic 
examination gave the same results Elec- 
tromyogram of the right anterior t_bialis, 
vastus lateralis, and medial gastrocremius 
was normal and cystometrogram showed 
an uninhibited neurogenic bladder. She 
was started on a course of vincristine sul- 
fate, 1.5 mg/sq m intravenously once a 
week for eight weeks, and received alter- 
nating doses of dactinomycin and doxoru- 
bicin, 60 mg/sq m, alternating every six 
weeks. The patient’s pain and incontinence 
lessened over several weeks and there was 
no evidence of further recurrence three 
years after the completion of chemother- 
apy. 

COMMENT 

In the three instances of spinal cord 
compression observed in our two 
cases, most of the clinical features 
were related to the location of the 
lesion, as is true of spinal cord com- 
pression from other causes. Localized 
back pain in the area of the lesion, as 
was seen in our first case, is the most 
common presentation of epidural me- 
tastasis in adults’ and is frequently 
seen in extramedullary spinal lesions 
in children.” Radicular pain, as seen 
in our second case, is most common in 
lumbar and sacral spinal lesions.’ In 
one series,’ 57% of the adults with 


epidural metastasis had autonomic 
dysfunction at some time during their 
course, though autonomic dysfunction 
was not seen initially. Autonomic dys- 
function was rarely associated with 
weakness or sensory loss, and in that 
adult population was found with 


lesions in the region T-10 to T-12. The .° 


uninhibited neurogenic bladder may 
have been associated with an L-2 
lesion either because of caudal epidu- 
ral extension of the lesion or the low- 
er-lying conus in a child. 

A number of the features of the two 
cases seem to be related to the pri- 
mary lesion. Wilms’ tumor is not a 
particularly invasive or rapidly grow- 
ing neoplasm, and this may explain 
the slow progression observed and 
lack of bony involvement in the first 
case. The neurologic improvement 
seen with therapy, even in the first 
case where severe deficits were pres- 
ent, probably reflects the relative 
radiosensitivity of Wilms’ tumor. 
Wilms’ tumor is capable of both local 
spread and hematogenous metastasis, 
and although the mode of spread could 
not be confirmed in either of our 
cases, it seems that the T-9 lesion in 
the first case was a hematogenous 
metastasis, and that the L-2 lesion 
adjacent to the intra-abdominal recur- 
rence seen in the second case repre- 
sented local extension. 

Two cases in the National Wilms’ 
Tumor Registry are similar to the two 
cases already described. In one case, a 
girl known to have Wilms’ tumor from 
age 3 years suffered spinal cord com- 
pression at age 7% years (Sanford 
Leikin, MD, written communication, 
March 11, 1980). The patient had a 
stage II lesion and was given local 
radiation, dactinomycin, and vincris- 
tine. The patient was successfully 
treated for several pulmonary metas- 
tases, and four years after diagnosis a 
paraparesis developed. Plain roent- 
genograms of the spine were normal, 
but a myelogram showed a T-8 lesion. 
The patient had neurologic improve- 
ment after laminectomy and local 
radiotherapy, but died of cardiac and 
pulmonary complications of her dis- 
ease. In a second case, a 7%4 year-old 
boy suffered spinal cord compression 
seven months after a stage II Wilms’ 
tumor was diagnosed (Richard B. Pat- 
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terson, MD, written communication, 
March 6, 1980). While receiving radio- 
therapy, dactinomycin, vincristine, 
and doxorubicin, the patient suffered 
paraparesis, incontinence, and erosion 
of a T-6 pedicle as seen on plain spine 
roentgenograms. His condition im- 
. proved neurologically after he re- 
- ceived laminectomy, radiotherapy, 
and chemotherapy, but he died with 
widespread bony metastases two 
months later. 

Two other cases in the National 
Wilms’ Tumor Registry are quite dif- 
ferent from those already described. 
In contrast to the presentation of spi- 
nal cord compression as a later compli- 
cation of recognized Wilms’ tumor, a 
previously healthy 12-year-old girl 
had spinal cord compression (Donald 
R. Kmetz, MD, written communica- 
tion, March 19, 1980). Decompression 
laminectomy in this case revealed 
undifferentiated neoplasm, and fur- 
ther evaluation revealed a left renal 
Wilms’ tumor. In a second case (Mar- 
tin Klemperer, MD, written communi- 
cation, March 26, 1980), an epidural 
metastasis was an incidental finding 
at the autopsy of a 22-month-old boy 
who died after eight months of treat- 
ment including dactinomycin, vincris- 
tine, and radiation therapy for a stage 
II Wilms’ tumor with multiple metas- 
tases. The patient at no time in his 
course had evidence of spinal cord 
compression despite repeated neuro- 
logical evaluations. 

A number of conclusions about the 
diagnosis of epidural involvement in 
Wilms’ tumor can be drawn from 
these six cases. Epidural involvement 
usually occurs with other evidence of 
spread. In only one case did the 
patient have the epidural involvement 
initially, whereas in all five other 
cases the epidural involvement ap- 
peared months after the primary 
diagnosis was made and in conjunc- 
tion with the appearance of either 
pulmonary or osseus metastases. Back 
pain was a prominent symptom in our 
two cases, whereas leg weakness, 
present in four of six cases, was the 
most commonly reported symptom 
overall. Roentgenograms of the spine 
could not be used to exclude epidural 
involvement as they were reported as 
normal in three instances at the time 
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that lesions were demonstrated by 


myelography. 

Spinal ęord compression is fre- 
quently misdiagnosed in the pediatric 
age growp*'' and our cases illustrate a 
number of the pitfalls. Back pain in 
children with Wilms’ tumor is unusu- 
al, but when present must be carefully 
evaluated. In one series of 11 pediatric 
cases of extramedullary spinal cord 
tumors, Anderson and Carson” noted 
that back pain preceded all other 
symptoms and signs in five cases by 
from six weeks to two years. Plain 
films of the spine cannot be used to 
rule out epidural involvement. Only 
seven of 11 children in one series with 
documented extramedullary spinal le- 
sions had definite abnormalities on 
plain spine roentgenograms,"’ and in 
three series of adult patients with 
epidural metastasis 50%'* and 80%'*:"4 
had definite abnormalities on plain 
spine roentgenograms at the time 
that a lesion was demonstrated on 
myelography. Another source of diffi- 
culty is that children rarely report loss 
of sensation’ and so it must be careful- 
ly sought in the neurological examina- 
tion. These problems in the recogni- 
tion of spinal cord compression in 
children stress the importance of 
recognizing that this involvement can 
occur in patients with Wilms’ tumor 
and should be carefully looked for, 
particularly when back pain is asso- 
ciated with other evidence of tumor 
spread. 

The outcomes in the six instances of 
clinically apparent spinal cord com- 
pression suggest that although thera- 
py can achieve remission of neurologi- 
cal deficits, mortality remains high. 
Therapy, which included chemothera- 
py and local radiotherapy in all six 
instances and laminectomy in four, 
resulted in improvement of neurologi- 
cal deficits in all instances. Four per- 
sons, including one with an incidental 
epidural metastasis at the time of 
autopsy, are now dead of advanced, 
widespread, metastatic disease. One 
suffered a recurrence of pulmonary 
metastases after almost complete 
recovery from two episodes of spinal 
cord compression, and another has 
been asymptomatic for three years 
after completing therapy. Although 
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tumor metastatic to the epidural space 
is poor, given the radiosensitivity of 
the lesion and its slow progression 
there is reason to hope that it will 
respond to a combination of surgery, 
radiotherapy, and chemotherapy, par- 
ticularly if recognized and treated 
early. 
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Nonproprietary Names and 
Trademarks of Drugs 


Cisplatin—Cis-DDP, Cis-Platinum 11, Pla- 
tinol. 

Dactinomycin—Cosmegen. 

Doxorubicin hydrochloride—Adriamycin. 

Vincristine sulfate—Oncovin. 
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Family History in Assessing the Risk 


for Progression of Mitral Valve Prolapse 


Report of a Kindred 


Michael J. Cooper, MD, Edward G. Abinader, MB, FRCPI 


è Mitral valve prolapse (MVP) consists 
of prolapse or billowing of the mitral leaf- 
let(s) into the left atrium during ventricular 
systole associated with a mid-to-late sys- 
tolic click and/or a late systolic murmur. 
Thoracic skeletal abnormalities, progres- 
sive mitral regurgitation, ventricular ar- 
rhythmia, and sudden death have been 
associated with an autosomal dominant 
“MVP syndrome.” The discovery of MVP 
in an asymptomatic 8-year-old boy led to a 
family investigation with subsequent de- 
lineation of age-related, progressive, mi- 
tral valve disease through four genera- 
tions of the kindred. Although generally 
considered a benign syndrome, obtaining 
a full family history is important in assess- 
ing fhe risk for progression of mitral valve 
disease in affected family members. 

(Am J Dis Child 1981;135:647-649) 


he syndrome associated with a 

mid-to-late systolic extra sound 
and a late systolic murmur has come 
under increasing scrutiny since its 
initial description by Barlow and 
Pocock in 1963.' Once considered of 
extracardiac origin via pleuropericar- 
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dial adhesions, these auscultatory 
phenomena have since been shown by 
cineangiography*® and echocardiogra- 
phy* to be associated with a prolapse 
or billowing of the mitral leaflet or 
leaflets into the left atrium during 
ventricular systole. In its milder form, 
mitral valve prolapse (MVP) is mani- 
fested by an isolated systolic nonejec- 
tion click in an asymptomatic individ- 
ual. This form has been found in 
recent surveys to be surprisingly pre- 
valent in healthy populations, ranging 
from 6.3%° to 16.5%,° and is most com- 
mon in young and middle-aged wom- 
en. In this context, MVP generally is 
considered benign and not associated 
with clinically important heart dis- 
ease. However, when associated with 
thoracic skeletal abnormalities’* such 
as pectus excavatum, narrow antero- 
posterior diameter of the chest, or lack 
of normal dorsal kyphosis; abnormali- 
ty of ventricular function and contrac- 
tion pattern’; and ECG abnormali- 
ties; the MVP syndrome has been 
found to be associated with such ser- 
ious cardiac complications as ventricu- 
lar arrhythmias, progressive mitral 
regurgitation with congestive keart 
failure, infective endocarditis,’ and 
sudden unexpected death.'*'* 
Complications are more frequent in 
patients with progressive mitra. re- 
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gurgitation.’* Several studies have 
demonstrated a familial occurrence of 
the syndrome,*"® and some authors 
have suggested that the inheritable 
trait is of the autosomal dominant 
type." Although MVP previously was 
thought to become clinically mani- 
fested only in adult life, recent reports 
have appeared of children with poten- 
tially life-threatening cardiac compli- 
cations of MVP." 

This study describes a kindred with 
MVP syndrome. When clinical and 
echocardiographic evidence of MVP 
was detected initially in an 8-year-old 
boy, subsequent family investigation 
disclosed evidence of subclinical and 
clinical age-related, progressive, mi- 
tral valve disease through four gener- 
ations of the kindred. We emphasize 
the importance of obtaining a com- 
plete family history in managing the 
immediate and potential complica- 
tions of the syndrome for all affected 
members as well as anticipating the 
course of MVP in the asymptomatic 
child. 


MATERIALS AND METHODS 


The index case was an 8-year-old boy 
referred for evaluation of a heart murmur. 
The clinical findings of a late systolic mur- 
mur in a child with pectus excavatum led to 
the evaluation of other kindred members. 


647 


aaa 


p J g 
2 5s.” - Sh. =. em 2 .,.' 


eS BF 


«< Se 





io = — — = Hy - 


. 
iy 3 


i ES he = 


ANY- 
p” — — *" > 


‘ 
a = th Ss 4 — 


[i i 
ir >| 


OTs Nees il ee 
> 


a= 7 a a r aaa  O = 


FIET 


%& Propositus 
g Male, normal 
O Female, normal 
O) Not examined 


ovr mgy< =o 


Sudden death 

Thoracic skeletal abnormalities 
Ventricular premature beats 
Echocardiographic evidence of MVP 
Abnormal ECG 

Late systolic murmur 

Pansystolic murmur 

Mid-late systolic click 





Pedigree of Israeli kindred of North African, Sephardic descent shows four generations 
of a family affected with mitral valve prolapse (MVP). Numbers at top of each box or circle 
indicate age, in years, at time of death (d) or at time of evaluation. 


All living family members were exam- 
ined in the Cardiac Institute of the Roths- 
child University Hospital, Haifa, Israel. 
They had complete physical examinations 
with careful examination of the bony tho- 
rax and cardiac auscultation in the supine, 
left lateral decubitus, erect, and squatting 
positions. Serum cholesterol and triglyce- 
ride levels were evaluated, including lipo- 
protein electrophoresis after a 14-hour 
fast. Examination also included chest 
roentgenograms, upright and supine 
ECGs, a ten-hour Holter ambulatory ECG, 
an echocardiogram, and a phonocardio- 
gram using a simultrace recorder. The 
phonocardiogram was conducted using 
amyl nitrite and positional changes in 
those subjects in whom a nonejection click 
or late systolic murmur was auscultated. 
Mitral valve prolapse was established echo- 
cardiographically according to established 
criteria‘ in the presence of one of two 
typical patterns: an abrupt posterior dis- 
placement of the mitral echo in midsystole, 
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or a hammock configuration of pansystolic 
bowing producing maximum posterior dis- 
placement in midsystole. The medical 
records of deceased family members were 
reviewed, when available, for pertinent 
data. 


RESULTS 


The pedigree of this Israeli kindred 
of North African, Sephardic descent, 
consisting of 15 members spread over 
four generations, is presented in the 
Figure. Of these kindred members, 
eight have been documented echocar- 
diographically to have MVP; sudden 
unexpected death at around 40 years 
of age was reported in three others. 
One member died during cardiac sur- 
gery; necropsy showed myxomatous 
degeneration of the mitral valve leaf- 
lets. Various combinations of thoracic 
skeletal abnormalities such as pectus 


excavatum, narrow anteroposterior. 
diameter of the chest, kyphoscoliosis, 
and loss of normal dorsal kyphosis 
were noted on physical examination or 
from the medical histories in eight 
members of the kindred. Lipid studies 
and review of available records dis- 
closed no evidence of familial hyper- 
lipidemia. 

The propositus (IV-1) and three oth- 
er affected children (IV-4, IV-5, and 
IV-6) were between 1 and 8 years of 
age and had echocardiographic evi- 
dence of MVP, although one child 
(IV-5) had no demonstrable murmur 
or click. Two of the four children had 
some thoracic skeletal abnormalities. 
Only one (IV-6) had an abnormal ECG 
with flat or negative T waves in leads 
II, II, and aV,. The Q-Tec intervals 
were normal in all. None of the four 
affected children was found on ten- 
hour Holter ECG monitoring to have 
any ectopic ventricular activity. None 
had any history of rheumatic heart 
disease. 

The 36-year-old father of the index 
case, the father’s two brothers and one 
sister were all noted to have both 
clinical and echocardiographic evi- 
dence of MVP. All were asymptomatic 
and gave no history of rheumatic 
heart disease. Two of tRe four (III-1 
and III-2) had apical pansystolic mur- 
murs and were found on ECG moni- 
toring to have ventricular extrasys- 
toles that decreased in frequency dur- 
ing physical activity. The other two 
members of the sibship were found to 
have late systolic clicks and/or mur- 
murs. Both III-1 and III-3 had abnor- 
mal ECGs with slight T-wave inver- 
sion in leads I, II, III, aV;, V4, V;, and 
V.. The Q-Tec intervals were normal. 
All members of the sibship have vari- 
ous thoracic skeletal abnormalities. 

According to the medical histories, 
the grandmother of the propositus 
(II-4) and her sister (II-2) died sud- 
denly and unexpectedly at ages 42 and 
4] years, respectively. A brother (II-3) 
was known to have suffered from a 
“heart condition” and had open-heart 
surgery at age 40 years, which he did 
not survive. Operative notes reported 
an abnormal mitral valve showing 
redundance and thickening of both 
valve leaflets with thin and elongated 
chordae tendineae cordis. At necropsy, 
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histologic section of both mitral leaf- 
lets and papillary muscles showed “ex- 
tensive deposition of an amorphous 
material among the elastic and collag- 
enous fibres.” Another brother (II-1) 
also died at age 40 years, but no 
details concerning his death were 
available. The medical records of both 
II-3 and Il-4 attested to mild thoraco- 
lumbar kyphoscoliosis. The father of 
the sibship (I-1) was known to have 
died suddenly at age 39 years. 


COMMENT 


The full spectrum of the MVP syn- 
drome is traced through four genera- 
tions of a kindred who show dramatic 
progression from asymptomatic late 
systolic clicks and murmurs through 
pansystolic murmurs and ectopic ven- 
tricular activity to a cluster of sudden 
deaths in deceased kindred members. 
As in most autosomal dominant disor- 
ders, two features of the pedigree 
stand out: variability in clinical 
expression of the syndrome and 
delayed age at onset of the full clini- 
cal syndrome. The association of MVP 
with thoracic skeletal abnormalities 
like those seen in this family has been 
well documented, and some authors’ 
believe that this clinical constellation 
represents a forme fruste of the clas- 
sic Marfan’s syndrome. The malig- 
nant potential of MVP suggested by 
this family’s history has been reported 
previously in other family studies.”* 

In spite of these reported cases, the 
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high prevalence of isolated nonejec- 
tion clicks in apparently normal chil- 
dren has been taken to inflicate that 
the MVP syndrome often cMpstitutes 
a benign “normal variant” requiring 
no particular follow-up or prophylactic 
regimen.*"® Infective endocarditis, al- 
though shown to occur in subjects with 
MVP,>" has been noted to be exceed- 
ingly rare in subjects who have not 
taken prophylactic antibiotics’; pro- 
phylaxis currently is thought to be 
indicated only in patients with estab- 
lished mitral regurgitation.®'*’* The 
progression of MVP to mitral regurgi- 
tation has been reported in follcw-up 
studies to be somewhat rare.®'? Ven- 
tricular ectopic activity and conduc- 
tion defects have been well docu- 
mented in the MVP syndrome." 
Although a few cases of sudden death 
have been reported, +° prospective”? 
and retrospective’? studies show sud- 
den death to be a rare complication of 
the syndrome. Barlow and Pocock in 
their recent review of the literazure’’ 
concluded that the prognosis for life in 
subjects with an isolated nonejection 
systolic click is excellent. The progno- 
sis in subjects with MVP when mitral 
regurgitation has supervened is some- 
what more guarded, however, because 
of increased risk for infective endo- 
carditis, life-threatening arrhyth- 
mias, and sudden death.” 

In this family study, our primary 
concern in the evaluation of the condi- 
tions of the asymptomatic children 
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TA 
was the uniformity with which pro- 
gressively more severe manifesta- 
tions of the MVP syndrome occurred 
with increasing age among members 
of the preceding three generations. To 
be sure, the inexorable progression of 
mitral valve disease through this 
kindred with the high incidence of 
sudden death at an early age is not 
reassuring for the surviving mem- 
bers. 

We believe that the significance of 
the survivors’ MVP could only be fully 
appreciated when viewed in the con- 
text of the total family history. More- 
over, the discovery of asymptomatic 
kindred members with progressive 
mitral valve regurgitation and ectopic 
ventricular activity enabled their re- 
ferral for careful follow-up with 
appropriate antiarrhythmic manage- 
ment and infective endocarditis pro- 
phylaxis. 

In conclusion, whereas MVP is gen- 
erally considered a prevalent and 
benign disorder, the natural history of 
the syndrome in any given family is 
an important prognostic consideration 
in the management of follow-up and 
prophylaxis. A complete family histo- 
ry and investigation thus are essential 
for the proper assessment of risk in 
the asymptomatic subject as well as 
for the detection of other affected 
family members. 
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Evaluation of Modified Gowning Procedures 


in a Neonatal Intensive Care Unit 


Melanie Agbayani, MD; Warren Rosenfeld, MD; Hugh Evans, MD; Delfor Salazar, MD; Ramesh Jhaveri, MD; Judith Braun, MS 


è The effect of modified gowning tech- 
niques in a neonatal intensive care unit 
was evaluated. During alternate two- 
month intervals, no gowns were worn over 
street clothes in patient care areas by staff 
or visitors. Mortality and infection rates 
during these “modified” gowning inter- 
vals were the same as during the gowning 
periods. However, the incidence of necro- 
tizing enterocolitis was significantly 
greater in the modified gowning period 
(7/353) than in the gowning periods 
(1/371). An expansion of this one-year 
study to include another year showed an 
even greater effect. The prevalence of 
bacteria at three anatomic sites (nares, 
umbilicus, and groin) on days 2, 4, 7, 10, 
14, 21, and 28 of hospitalization was com- 
parable between those studied during 
modified gowning and gowning intervals. 
Exceptions were the significantly in- 
creased prevalence of Staphylococcus 
epidermidis in the groin (days 21 and 28) 
during gowning and S aureus in the nares 
(day 28) during modified gowning peri- 
ods. 

(Am J Dis Child 1981;135:650-652) 


a emne controls are rou- 
tinely used in neonatal intensive 
care units (NICUs) to decrease the 
likelihood of superficial or systemic 
infections in high-risk cases. Howev- 
er, certain controls may limit the fre- 
quency of medical and family visits, 
add to expense, and are not of proven 
value in the control of infection. We 
previously demonstrated! no adverse 
effect on mortality, infection rate, or 
prevalence of bacterial flora related to 
a “no gowning” procedure in neonates 
cared for in incubators (Isolettes) or 
open cribs. However, gowns were 
always worn when the incubator’s 
hood was open. The present study 
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expands our previous investigation in 
that it liberalized the no-gowning pro- 
cedure, was conducted in a major ter- 
tiary center with an active transport 
service, and incorporated many 
changes in neonatal care, such as the 
use of radiant-heat warmers. 


SUBJECTS AND METHODS 


The NICU of the Jewish Hospital and 
Medical Center of Brooklyn, NY (capacity, 
36 patients), had 750 admissions, including 
175 patients transported from other hospi- 
tals, during the year the study was per- 
formed. On admission to the unit, patients 
were cared for in two large, open areas 
designated for tertiary and secondary care. 
Two smaller areas were available for con- 
valescent care. 

The anterior nares, umbilicus, and groin 
of the newborns studied were swabbed on 
admission using dry, sterile, cotton-tipped 
applicators that were then streaked on 
sheep blood agar plates and incubated 
aerobically at 37 °C for 48 hours. Subcul- 
tures were made as necessary either on 
MacConkey or blood agar plates. Orga- 
nisms were further identified by standard 
bacteriological methods described pre- 
viously.' Cultures of material swabbed 
from infants were made each morning on 


hospital days 2, 4, 7, 10, 14, 21, and 28. 

Alternate two-month periods were des- 
ignated as gowning or modified gowning 
periods. During the gowning periods, per- 
sons removed their outer coats or jackets at 
the entrance to the nursery, washed hands 
and forearms with povidone-iodine soap 
solution for two minutes, and put on a 
gown. Jewelry was removed from wrists 
and fingers. Nurses changed from their 
uniforms to scrub gowns when starting 
their tour of duty. 

The only change from these procedures 
during the modified gowning intervals was 
that street clothes were worn in patient 
care areas by physicians, other staff, and 
visitors. Hand washing and jewelry remov- 
al were carried out as in the gowning 
interval. Examination of patients in warm- 
ers, incubators, or bassinets did not require 
gowning. However, in either interval, a 
parent or staff member who held an infant 
wore a gown. At no time were masks, 
hairnets, or caps worn, nor were soaps that 
contain antimicrobial agents used in infant 
bathing. 

The modified gowninge periods were 
August and September 1978, December 
1978 and January 1979, and April and May 
1979. During the other months, gowning 
procedures were in effect. 

A total of 273 newborns were entered in 


Table 1.—Profile of Study Group 


Gowning Modified Gowning§ 


Admissions, No. of patients. 
Total 


Transported 


Premature (< 37 wk), No. of patients 
Total 


Transported 


Deaths 
No. of patients 


371 353 


4 


4.8 
Documented sepsis, No. of patients 3* 57 
§ 


Necrotizing enterocolitis, No. of patients 1f Lá 


Abscesses, No. of patients 2 2 





*Group B Streptococcus, Bacteroides, Klebsiella. 

tNonhemolytic Streptococcus, Escherichia coli (two), Pseudomonas, Acinetobacter. 

Klebsiella (peritoneal fluid). 

§Escherichia coli (peritoneal fluid, two), Klebsiella (peritoneal fluid), Staphylococcus aureus 
(blood), diphtheroids (blood). P < 5. 
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Table 2.—Prevalence of Bacteria During Gowning and Modified Gowning Intervals 


Days of Life* 


4 7 


MG G 
Bacteria (124) (149) 


Staphylococcus epidermidis 
Nares 


Umbilicus 
Groin 


S aureus 
Nares 


4 
Umbilicus 6 
Groin 5 


Group B streptococcus 
Nares 


2 
Umbilicus 4 
Groin 1 


Escherichia coli 
Nares 


Umbilicus 
Groin 
Klebsiella 
e Nares 
Umbilicus 
Groin 


No growth 
Nares 


Umbicilus 
Groin 


MG 
(114) 


(135) 


MG 
(57) 


G MG G 
(93) (107) 


MG G 
(76) (89) 





MG 


(71) (15) 


*Numbers in parentheses indicate number of patients. Numbers in table indicate percentages, which may exceed 100% due to multiple organisms in one 
patient or the occurrence of occasional organisms not included in the chart. MG indicates modified gowning; G, gowning. 


TP < .001. 


the study. All patients admitted Monday 
through Thursday who were younger than 
12 hours of age and who had cultures of 
blood that were negative for pathogens on 
admission were included. Of these, 81 were 
transported patients. To avoid overlap in 
the determination of prevalence, no cases 
were enrolled in the last ten days of each 
two-month interval. 

The numbers of admissions, deaths, 
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infections, and severe illnesses for all 
patients admitted to the NICU during the 
12 months were tabulated. There were no 
differences in sex, birth weight distribu- 
tion, frequency of arterial catheter.zations 
or other invasive procedures, or formulas 
and feedings between the gowning and 
modified gowning intervals. 

Transported and inborn neonates were 
also comparable in these respects and had 


similar mortalities and rates of infection 
and floral distribution. Therefore, their 
results were combined. 

The association identified between 
gowning and a decreased incidence of 
necrotizing enterocolitis (NEC) was signif- 
icant, but based on a small number of cases. 
An additional 848 patients (310 premature, 
538 full term; 712 inborn, 136 transported) 
were studied during an additional year 
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months prior to and six mpnths after this 
investigation) solely to Aat the preva- 
lence of NEC. Bacterial flora and preva- 
lence of infection were not included in this 
additional year, but staff, policies, and 
environmental controls were the same as in 
the protocol. Statistical comparisons were 
performed using the x’ test, fourfold anal- 


ysis, and Fisher’s exact test. 


RESULTS 


The incidence of infection during 
the two periods is given in Table 1. 
During the modified gowning inter- 
val, pustulosis developed in five 
infants, two others had abscesses, and 
five had mild bilateral conjunctivitis. 
Excluding patients with NEC, five 
had cultures of blood positive for 
pathogens. The organisms recovered 
were nonhemolytic streptococci, Æs- 
cherichia coli (two infants), Pseudo- 
monas, and Acinetobacter. During the 
gowning intervals, four infants had 
pustulosis, two others had abscesses, 
and five had bilateral conjunctivitis. 
Three had cultures of blood positive 
for pathogens (Bacteroides, group B 
Streptococcus, Klebsiella), 

During the six months of modified 
gowning, five premature and two full- 
term infants had NEC, and four died. 
Cases were equally distributed in all 
three modified gowning periods (Fig- 
ure). Organisms were isolated in three 
cases from peritoneal fluid (E coli, 
two; Klebsiella, one), as well as blood 
in one of these three (E coli). Of the 
remaining four, three had sterile cul- 
tures of blood, and a probable contam- 
inant, diphtheroids, grew from the 
other. During the gowning period, 
NEC developed in one premature 
patient, who died. Klebsiella was iso- 
lated from the peritoneal fluid. The 
increased prevalence of NEC during 
the modified gowning period was sta- 
tistically significant (P = .026). 

During the expanded gowning peri- 
od, an additional two patients (one 
premature, one term) had NEC. In one 
patient, Klebsiella was isolated from 
the stool and in the second all cultures 
were negative for pathogens. The 
increased prevalence of NEC in the 
modified gowning period compared 
with the expanded gowning period 
(one year as part of the study, the 
second year added as described) was 
also significant (P = .0015). 

Prevalence of bacteria isolated from 
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auveriur nares, UmDINCUS, and groin 
duriag tne gowning and modified 
gowning periods (Table 2) were com- 
parable except for S epidermidis, 
which was Agnificantly more common 
during owning period on days 21 
and 28 @n cultures of the groin 
(P < .001) and for S aureus during the 
modified gowning period from the 
nares on day 28 (P < .001). Staphylo- 
coccus epidermidis was the bacterium 
most commonly isolated during both 
periods, including in infants who 
remained up to 28 days. In general, 
the groin was the most common site of 
isolation of organisms in the first 
week of life, as was the nares after the 
first week of life. Throughout the 
study, the umbilicus was the most 
infrequent site of isolation. 


COMMENT 


The data presented here suggest 
that gowning procedures had little 
effect on the prevalence of bacterial 
flora in patients in our NICU, but 
were associated with differences in 
the incidence of NEC. Differences in 
bacterial prevalence occurred only on 
days 21 and 28. Several inherent con- 
trols were operative during this study 
and may account for a relatively low 
prevalence of pathogenic bacteria dur- 
ing both study periods. As a tertiary 
unit in a teaching hospital with many 
full-time medical staff and a large 
number of other staff in the nursery, 
hand washing is continuously stressed. 
The nursing staff was concerned 
about the possibility of infection dur- 
ing the modified gowning periods, 
and attention to the hand washing 
technique may have been particularly 
diligent even though the procedure 
was presumably the same as during 
the gowning intervals. The routine of 
obtaining cultures daily may have also 
enhanced technique during the year of 
the study. In addition, all infants 
admitted to the unit were nursed in 
incubators or radiant heaters. The 
incubators act to increase isolation. It 
has previously been demonstrated in 
our unit that radiant heaters decrease 
the colonization of S aureus in the 
first three days of life. 

The incidence of documented infec- 
tion was also low, approximately 1% in 
both groups. These were predomi- 
nantly superficial. The prevalence of 
potentially pathogenic organisms 


(group b Streptococcus, E coli, and 
Klebsiella on the skin and respiratory 


tract flora) generally remained less , 


than 5% through day 28. 

There was, however, a difference in 
the prevalence of NEC, with seven 
cases observed during the modified 
gowning period but only one during 
the gowning period (P = .026). The 
increased prevalence of NEC during 
the modified gowning period was 
even more significant (P = .0015) 
when compared with an expanded 
interval (1% years) of gowning. Necro- 
tizing enterocolitis is a multifactorial 
disease and infection is only one vari- 
ation. The role of gowning alone in 
prevention of this problem is uncer- 
tain. In retrospect, inclusion of stool 
cultures might have demonstrated 
changes in intestinal flora and clari- 
fied the role of gowning. 

The additional year’s experience 
with gowning, though not controlled, 
further illustrates the relative infre- 
quency of NEC during its use. Our 
findings support those of Book et al,’ 
who demonstrated that early detec- 
tion and strict environmental control 
(including gowning) reduced the inci- 
dence of NEC. It also supports the role 
of infection as a cause, or at least a 
contributory cause among others, in 
NEC, as was previously suggested.* 

Based on both their work? and our 
own observations, we recommend that 
conventional gowning be used in ter- 
tiary units with significant numbers 
of patients with NEC. In such units, 
potential benefits offered by contin- 
uous use of gowning in prevention of 
NEC seem to outweigh the inconve- 
nience and cost. . 


D. Wynter prepared the manuscript, and the 
house and nursing staffs of Jewish Hospital and 
Medical Center of Brooklyn gave assistance in 
this project. 
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Evaluation of the Cardiac Effects 
of Doxorubicin by Serial Echocardiography 


John J. Hutter, Jr, MD; David J. Sahn, MD; James M. Woolfenden, MD; Yvonne Carnahan 


è Serial echocardiographic studies 
were performed on 48 children who 
received chemotherapy with doxorubicin 
hydrochloride (Adriamycin). For the group 
as a whole, no correlation could be made 
between the cumulative dose of doxorubi- 
cin administered and left ventricular sys- 
tolic function as measured by the fraction- 
al shortening of the left ventricle (As). Two 
asymptomatic patients, however, demon- 
strated depressed As and abnormal re- 
sults from radionuclide studies at cumu- 
lative doxorubicin doses of less than 430 
mg/sq m. Differentiation of the echo- 
derived curve of left ventricular minor axis 
dimension indicated that these two pa- 
tients had abnormalities in both diastolic 
and systolic function. Good correlation 
was demonstrated between echocardio- 
graphic and radionuclide studies in eight 
patients, including the two with depressed 
function. Inherent variability limits the 
sensitivity of echocardiographic function- 
al studies, but serial studies are helpful in 
the evaluation of cardiac function in chil- 
dren who receive doxorubicin. 

(Am J Dis Child 1981;135:653-657) 
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oxorubicin hydrochloride (Adria- 
mycin) is an antineoplastic an- 
thracycline antibiotic that has a wide 
spectrum of activity against malig- 
nant diseases in children. A major 
toxic effect of doxorubicin is the 
development of a cardiomyopathy, 
with subsequent congestive heart fail- 
ure. The potential for the develop- 
ment of heart failure is related to the 
cumulative dose of doxorubicin and 
has been described in approximately 
30% of the patients whose total dose 
exceeded 550 mg/sq m.’ 

Prior to the development of eonges- 
tive heart failure, pathologic evidence 
of doxorubicin cardiomyopathy, how- 
ever, can be recognized at lower doses, 
with more than 90% of the patients 
demonstrating degenerative myocar- 
dial changes at doses greater than 
240 mg/sq m.’ Electrocardiographic 
changes and changes in serum enzyme 
levels are not predictive for the devel- 
opment of congestive heart Zailure.’ 
Previous efforts to detect subclinical 
doxorubicin cardiomyopathy by non- 
invasive techniques, including systolic 
time intervals,’ echocardiography,** 
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and radionuclide angiography," have 
not resulted in clear-cut recommenda- 
tions for doxorubicin dose modifica- 
tion. Dose limitation has been recom- 
mended as the most reliable guide to 
proper doxorubicin use, although a 
more recent study’ suggested that 
serial echocardiographic studies in 
children who receive doxorubicin can 
detect early cardiac abnormalities. 
We performed serial echocardio- 
grams on children who received doxo- 
rubicin, to define further whether this 
technique has potential for identifica- 
tion of doxorubicin cardiomyopathy 
prior to the development of clinical 
symptomatology. In selected cases, 
the echocardiographic results have 
been compared with radionuclide an- 
giograms obtained on the same day. 


SUBJECTS AND METHODS 


Forty-eight children aged 2 to 18 years 
had serial echocardiographic studies (num- 
ber of echo studies: range, two to 15; 
median, 4.5; mean, 5.4) while receiving 
doxorubicin in combination with other che- 
motherapy. The median cumulative dose of 
doxorubicin administered was 238 mg/sq 
m (mean, 225 mg/sq m) and 14 patients 
received doses in excess of 300 mg/sq m. 
No patient who received a dose in excess of 
300 mg/sq m received mediastinal irradia- 
tion. Because the patients received doxoru- 
bicin as a component of several different 
drug regimens, echocardiograms were 
usually performed just prior to administra- 
tion of a dose of doxorubicin at intervals of 
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one week to three months after the last 
dose. No echocardiograms were performed 
within five days after the administration 
of a dose of doxorubicin, and the majority 
of patients had their studies performed 
three to four weeks after receiving a dose 
of the drug. 


~ Echocardiographic Technique 
Echocardiograms were performed by one 
technician with a 2.25-, 3.5-, or 5-MHz 
transducer and an ultrasonograph that was 
interfaced with a fiberoptic recorder. The 
patients were examined with the transduc- 
er positioned in the fourth intercostal 
space adjacent to the left sternal border. 
Standard sweeps from the aorta to the left 
ventricular body were obtained. A simulta- 
neous standard lead II ECG was re- 
corded. 


Echocardiographic Analysis 


Echocardiographic measurements of the 
left ventricular cavity size and septal and 
posterior wall thickness were obtained 
from each echocardiogram. The internal 
dimension of the left ventricle was mea- 
sured as the distance from the left side of 
the intraventricular septum to the endocar- 
dial surface of the posterior wall at the 
level of the chordae tendineae. End-dias- 
tolic dimension was measured at the onset 
of the QRS complex and end-systolic 
dimension at the point of maximal anterior 
excursion of the endocardial surface of the 
posterior wall. Septal and posterior wall 
thickness were also measured at end dias- 
tole and end-systole. All echocardiographic 
measurements were performed by one of 
us (Y.C.) and checked by another (D.J.S.). 

The fractional shortening of the left 
ventricle (As) was calculated from the 
left ventricular end-diastolic dimension 
(LVED) and left ventricular end-systolic 
dimension (LVES) with the following for- 
mula: As = (LVED — LVES)/LVED. 

Normal ranges for As were determined 
from two populations. First, a series of 24 
normal children underwent echocardiogra- 
phy two times at a one-year interval. Sec- 
ond, 11 unaffected patients receiving doxo- 
rubicin (dose, < 150 mg/sq m) who had 
more than three echocardiograms at the 
same dose were evaluated to determine the 
variability of As. The echocardiographic 
ejection fraction was derived from the 
LVED and LVES according to the method 
of Teichholtz et al.‘ Twenty of the patients 
had at least one echocardiographic tracing 
of the septum and posterior wall from two 
consecutive sinus beats measured as pre- 
viously reported’? and analyzed by a mini- 
computer to further characterize systolic 
and diastolic function. 
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Radionuclide Studies 


The patien} was placed in the supine 
position u a large crystal gamma 
camera, whgch was oriented in a 30° right 
anterior oblique projection. The tracer used 
was technetium Tc 99m-labeled human 
serum albumin. A bolus injection of 0.2 
mCi/kg (minimum dose, 1 mCi) was 
administered intravenously, and precordial 
activity was recorded during the first pass 
of the tracer through the heart. The tech- 
nique of data acquisition is widely used and 
has been described elsewhere in detail.” 
Approximately three to six ejection frac- 
tion values for individual beats were aver- 
aged to give the final left ventricular ejec- 
tion fraction. After the first-pass study, 
gated cardiac wall motion studies were 
obtained in right anterior oblique, left 
anterior oblique, and left lateral projec- 
tions using a standard technique.* Left 
ventricular wall motion was assessed from 
playback of an endless-loop movie of the 
composite cardiac cycle for each projection. 
All data acquisition and analysis studies 
used a computer. Figure 1 shows a typical 
time-activity curve for the left ventricle, as 
well as an example of the left ventricle in 
end systole and end diastole. 


RESULTS 
Variability of As 


In our 24 normal patients who 
underwent echocardiograms one year 
apart, mean As was 0.36 and the 95% 
confidence limit for variability was 
+ 0.10. In the 11 patients given doxo- 
rubicin who were evaluated serially at 
the same dose, mean As was also 0.36 
(2 SDs, +0.08). As such, we viewed as 
potentially abnormal any echocardio- 
gram with As less than 0.28 and any 
patient with a decrease in As greater 
than 0.10 from the previous study. 


Serial Echocardiographic 
Patient Studies 


The As was measured serially in 36 
patients who had three or more echo- 
cardiograms at different doses of dox- 
orubicin. For the group as a whole, no 
correlation could be made between As 
and the doxorubicin doses adminis- 
tered. Using each patient as his own 
control, there was variability of As 
within the normal range. The degree 
of serial individual oscillation of As 
within the normal range in 14 patients 
who received a cumulative dose of 
doxorubicin of greater than 300 mg/ 


sq m ranged from 0.01 to 0.14. Thus, it . 
was not possible to use changes in As 
within the normal range alone as an 
indicator of doxorubicin effect. 

Although As varied in patients used 
as their own controls, and most values 
in patients treated with less than 500 
mg/sq m tended to remain in the 
normal range, there were two patients 
who demonstrated a slight depression 
of As that most likely represents the 
effect of doxorubicin on the heart. 
One such example is patient 1 in the 
Table in whom a decrease in As from 
0.38 to 0.28 developed on reaching a 
cumulative doxorubicin dose of 404 
mg/sq m. A radionuclide study per- 
formed in this patient demonstrated 
generalized hypokinesis of the left 
ventricle, along with a depressed ejec- 
tion fraction of 54%. This patient was 
one of only two of the 14 with doxoru- 
bicin doses of greater than 300 
mg/sq m treated in our series who 
also received intensive cyclophos- 
phamide chemotherapy. He has re- 
mained clinically asymptomatic dur- 
ing the three months since doxorubi- 
cin administration was discontinued. 
A second example is patient 2 in the 
Table with abdominal non-Hodgkin’s 
lymphoma who was referred to our 
institution after receiving 425 mg/sq 
m of doxorubicin as part of a chemo- 
therapy regimen that also included 
vincristine sulfate, prednisone, me- 
chlorethamine hydrochloride, and bleo- 
mycin sulfate. At the conclusion of her 
chemotherapy regimen, radionuclide 
study demonstrated an apical akinetic 
area in the left ventricle along with a 
depressed ejection fraction of 43%. 
Her echocardiogram was also abnor- 
mal, demonstrating a septal hypokine- 
sis along with a decreased As of 0.19 
(Fig 2). Although she remains clinical- 
ly asymptomatic, the results of her 
radionuclide study and _ echocardio- 
gram remain unchanged six months 
after the discontinuation of adminis- 
tration of doxorubicin. 


Computer Analysis 


The computer analysis in these 
cases was designed to assess the max- 
imal rates of shortening and length- 
ening of the LV minor axis chord by 
differentiation of the curve of contin- 
uous left ventricular minor axis 
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Fig 1.—Left, Time-activity curve for net left ventricular counts. Net counts are obtained by subtracting background counts 
from left ventricular counts. Lower right corner shows left ventricular and background areas of interest superimposed on 
image of left ventricle. Right, Left anterior oblique images of heart at end systole and end diastole. 


dimension. Like As, these maximal 
velocities are independent of heart 
rate variations.'? The two patients 
with radionuclide and _ echocardio- 
graphic evidence of probable doxoru- 
bicin effect also had abnormal com- 
puter tracings. In the first patient, 
maximal shortening velocity was 50 
mm/s (normal, 96 + 3.0 mm/s)" and 
the maximal rate of diastolic 
lengthening 64 mm/s (normal, 116.4 
+ 3.0 mm/s). The second patient who 
had greater depression of As also had 
a more abnofmal computer study. The 
maximal rate of systolic shortening 
was only 25 mm/s and maximal veloc- 
ity of diastolic lengthening was 64 
mm/s. Of the other 18 patients stud- 
ied by computer analysis of short- 
ening velocity and rate of diastolic 
lengthening, all had normal values for 
Aseat the time of computer analysis. 
None of the 18 patients with normal 
As demonstrated rates of systolic 
shortening or diastolic lengthening 
that were outside the normal range, 
nor did this subgroup as a whole dis- 
play any abnormalities or relation- 
ships of these aspects to drug dose. 
For this small subgroup of patients, 
the determination of the rates of sys- 
tolic shortening and diastolic length- 
ening did not seem to offer greater 
information than achieved by the 
more simply performed calculation of 
As. In the two patients with probable 
doxorubicin effect, however, the com- 
putographic analysis does document 
the severity of systolic dysfunction. It 
also indicates that doxorubicin-af- 
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Comparison of Echocardiographic Determination of Ejection Fraction (EF) 
With Radionuclide Study* 


Doxorubicin Echocardiographic Radionuclide 
Patient Dose, mg/sq m 
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Fig 2.—Abnormal echocardiogram in patient 2 (see Table). Septal hypokinesis is shown 
along with decreased fractional shortening of left ventricle (As) of 0.19. LVD indicates left 
ventricular end-diastolic dimension; LVS, left ventricular end-systolic dimension; MV, 
mitral valve; and BSA, body surface area. 
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fected patients may have evidence of 
diastolic dysfunction prior to the 
development of congestive heart fail- 
ure. 


Correlation of Studies 


The results in eight children who 


‘had radionuclide studies and echocar- 


diograms performed on the same day 
are outlined in the Table. There was 
good correlation between the two 
techniques (r = .87, P < .001). In six 
of eight, there was agreement within 
five percentage points or less between 
the radionuclide ejection fraction and 
the ejection fraction derived from the 
echo measurements. In three of eight, 
the radionuclide ejection fraction was 
lower than the echo estimates by five 


percentage points or greater, but was 


still within our normal range (55% to 
70%). 


COMMENT 


Our echocardiographic data indicate 
that it is unusual to see abnormalities 
in left ventricular shortening in chil- 
dren given doxorubicin at doses of less 
than 300 mg/sq m. In patients studied 
serially, there is enough oscillation of 
As within the normal range that it is 
not possible to predict trends within 
the normal range accurately. In chil- 
dren given doxorubicin at doses of 300 
to 500 mg/sq m, most continue to 
demonstrate normal left ventricular 
function on echocardiographic study. 
An occasional asymptomatic patient, 
however, will show a depression of left 
ventricular function at this dose 
range. These observations are similar 
to those previously described.’ 

In our series, persistent abnormali- 
ties in As secondary to doxorubicin 
were not observed in patients given 
doses less than 300 mg/sq m. This 
contrasts with the observation by 
Bristow et al that patients studied by 
endocardial biopsy had pathologic 
changes at low doses of doxorubicin.’ 
This apparent discrepancy may be due 
in part to limitations of the ultrasound 
method due to inherent variability. 

Problems exist with the serial appli- 


cation of the ultrasound method. 


These relate to both methodologic 
variability and the biologic variability 
of the patients. We minimized meth- 
odologic and interobserver variability 
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in the normal groups, and in the 
patients given doxorubicin whom we 
studied seri@ly at the same low dose, 
by having the echo studies per- 
formed anf read by the same observ- 
er. Even under “these best of circum- 
stances,” although our mean values 
are similar to our own published 
normal series’ and the normal values 
of others, our wide limits of accept- 
able variability suggest that only As 
less than 0.28 or a drop of more than 
0.10 represent deviations from the 
normal state. 

Our echocardiographic data derived 
from the differentiation of the curve 
of continuous left ventricular minor 
axis dimension suggest that asympto- 
matic patients with doxorubicin effect 
may also have depressed velocity of 
diastolic lengthening. The early ef- 
fects of doxorubicin on cardiac func- 
tion produce diastolic as well as systol- 
ic changes. 

The determination of left ventricu- 
lar function by radionuclide angiogra- 
phy offers a theoretical advantage in 
assessing doxorubicin cardiotoxicity 
as compared with echocardiography. 
Standard M-mode echocardiography 
offers a one-dimensional view of left 
ventricular function through only a 
portion of the left ventricle, whereas 
radionuclide angiography estimates 
the function of the entire chamber. In 
spite of this theoretical limitation, our 
study of a small number of children 
given doxorubicin demonstrated a 
good correlation between echocardio- 
graphic data and radionuclide angiog- 
raphy. However, three of our eight 
patients who had concurrent measure- 
ments of ejection fraction determined 
by echocardiography and radionuclide 
angiography had lower values for 
ejection fraction on the radionuclide 
studies, although these values were 
still within the normal range. It is 
possible that the evaluation of a larger 
group of patients would demonstrate 
increased sensitivity of radionuclide 
angiography as compared with stan- 
dard M-mode echocardiography in the 
detection of alterations in ejection 
fraction secondary to doxorubicin’s 
cardiac effect. We have no data in our 
population about serial variability of 
radionuclide ejection fraction. The use 
of multiple gated nuclear scans as well 


as first-pass method acts as a double , 
check. Both of these methods allow 
evaluation of multiple beats and the 
first-pass method is nongeometrically 
determined and is based only on count 
rates. In published series, the same 
patient’s ejection fraction by nuclear 
determination has varied + 3% to 4% 
on serial studies in  adult-sized 
hearts. In particular, in the two 
patients in whom a wall-motion study 
demonstrated akinesis or hypokinesis 
and in whom a strong case could be 
made for subclinical doxorubicin ef- 
fect, the echocardiographic and radio- 
nuclide studies demonstrated almost 
identical ejection fractions. 

The question still remains as to 
whether the subclinical doxorubicin 
heart lesion detected by echocardiog- 
raphy or radionuclide angiography is 
reversible. Previous studies using 
echocardiography and radionuclide 
angiography have suggested that the 
functional component of this lesion 
does improve in some patients after 
doxorubicin administration has been 
discontinued. In our two patients 
with depressed left ventricular func- 
tion, the lesion has remained static 
over a follow-up period of three 
months and eight months, respective- 
ly. These patients remain asympto- 
matic at the time of this writing, and 
the long-term effect on their left ven- 
tricular function remains to be deter- 
mined. 

Clinically significant doxorubicin 
toxicity has been described in children 
receiving 300 to 550 mg/sq m of doxo- 
rubicin, particularly when other oar- 
diotoxic factors, such as mediastinal 
irradiation” or alkylating-agent che- 
motherapy, have been part of the 
treatment regimen. Our two patients 
who demonstrated abnormal cardiac 
function at doxorubicin doses of less 
than 500 mg/sq m also received multi- 
ple-agent chemotherapy, including an 
alkylating agent. Young infants may 
also have enhanced susceptibility.: 
After obtaining a baseline evaluation 
prior to the administration of doxoru- 
bicin, we recommend that serial stud- 
ies with echocardiography or radionu- 
clide angiography should be per- 
formed at dose increments of 100 mg/ 
sq m of doxorubicin if the cumulative 
dose is less than 300 mg/sq m, and at 


Doxorubicin and Cardiac Effects—Hutter et al 


„increments at 40 to 50 mg/sq m of 
doxorubicin in patients who receive 
doxorubicin in doses greater than 300 
mg/sq m. In our series, it was unusual 
to see significant changes in As at 
doxorubicin doses less than 300 mg/sq 
m. If a change in left ventricular 
function occurs at doxorubicin doses 
of 300 mg/sq m, other potential causes 
of cardiac dysfunction should also be 
considered. If an abnormality is noted 
in As by echocardiography, further 
evaluation to include radionuclide 
ejection fraction and wall motion 
study should be performed to docu- 
ment the effect. The decision as to 
whether doxorubicin should be contin- 
ued where such an effect is observed 
in the asymptomatic patient, however, 
needs to be individualized for the situ- 
ation by the clinical oncologist, with 
the benefit of continued doxorubicin 
therapy weighed against the risk of 
further cardiac damage if doxorubicin 
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administration is continued. 

A similar clinical decision occurs in 
patients who are treatedfto the cur- 
rent recommended doxorwpicin dose 
level of 500 to 550 mg/sq Wn. If the 
patient demonstrates no abnormality 
of cardiac function on both echozardi- 
ography and radionuclide study, it 
may be appropriate to treat such 
patients to doses greater than 500 
mg/sq m with careful serial monitor- 
ing of cardiac function by echozardi- 
ography or radionuclide angiography 
if doxorubicin treatment is recuired 
for control of the disease. It must be 
remembered that doxorubicin cardio- 
toxicity may become manifest quite 
suddenly at relatively small dose 
increments, so this monitoring does 
not guarantee that it can be pre- 
vented. Since these techniques, how- 
ever, can detect left ventricular dys- 
function in the asymptomatic person, 
they are potentially useful in the for- 
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mulation oF nical decisions on 
chemotherapy. 

We also recommend that to mini- 
mize variability, serial monitoring of 
cardiac function with echocardiogra- 
phy or radionuclide angiography 
should be performed in patients given 


doxorubicin. Serial studies with these.’ 
techniques should also be included in - 


any investigation to reduce anthra- 
cycline cardiac toxicity or the clinical 
testing of less cardiotoxic anthra- 
cycline analogs. 
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Essay 


The First Published Report 


‘of an Incubator for Use in the Care 


of the Premature Infant (1857) 


Thomas E. Cone, Jr, MD 


he first report to describe an incu- 

bator developed for care of the 
premature infant was written by 
Jean-Louis-Paul Denucé (1824-1889) 
of Bordeaux, France.' About 400 
words long, citing no references, and 
published in the Journal de Médecine 
de Bordeaux in 1857, it described a 
double-walled zinc tub in which the 
space between the walls was filled 
with warm water (Fig 1). 

A similar double-walled metal incu- 
bator had been developed as early as 
1835, at the suggestion of Johann 
Georg von Ruehl (1769-1846), physi- 
cian-in-ordinary to the Czarina Feo- 
dorovna, wife of Czar Paul I, for use at 
the Imperial Foundling Hospital in St 
Petersburg.?* Around 1850, a modifi- 
cation of Ruehl’s incubator (Fig 2) was 
in use at the Moscow Foundling Hos- 
pital, an institution founded in 1764 
by order of Catherine the Great; by 
the mid-1850s, this hospital was said 
to have had more than 40 of these 
“warming tubs” (Wärmewannen).* 
Because a full description of Ruehl’s 
apparatus and of its proved value in 
the care of the premature infant did 
not appear in the medical literature 
until 1873,° Denucé’s article can right- 
fully be given priority for being the 


_ first published report of an incubator 


that had actually been used and found 
to be of value in the care of a prema- 
ture infant. 

In 1884, Carl Credé (1819-1892) pub- 
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lished the results he had obtained over 
a period of almost 20 years at the 
Leipzig Maternity Hospital in the care 
of 647 premature or debilitated 
infants with a similarly constructed 
incubator.® 

Jean-Louis-Paul Denucé was born 
on Jan 21, 1824 in Ambarés, near 
Bordeaux, of a family that had distin- 
guished itself in the law. He studied 
medicine in Paris, graduating in 1847. 
After his internship, he served as an 
instructor in anatomy at the Paris 
Medical School. He completed his post- 
graduate medical studies in Paris in 
1854, and in that year published a 
thesis, Dislocations of the Elbow, for 
which he was awarded the Duval prize 
of the Parisian Surgical Society. 

Denucé returned to Bordeaux in 
1855 as adjunct professor of clinical 
surgery at the Bordeaux Medical 
School, where he was soon recognized 
as a master surgeon by his peers. He 
was also thoroughly schooled in gyne- 
cology and obstetrics; his fame in that 
specialty was widely known outside of 
France through the publication of his 
Traité Clinique de L’Inversion Uter- 
ine. This book has a detailed study of 
the literature on uterine inversion 
since Hippocrates, and gives evidence 
of an intensive use of the library and 
of Denucé’s familiarity with Greek 
and Latin. 

Denucé was appointed dean of the 
Faculty of Medicine in 1884. He also 
served as president of the Gironde 
Medical Association; toward the end 
of his life his contributions to French 
medicine were recognized by his being 
awarded the rank of chevalier of the 


Legion of Honor. He died in Bordeaux 
of a lingering illness on March 18, 
1889." 

Denucé’s report (Fig 3 and 4) that 
described the use of his incubator cra- 
dle (berceau incubateur) is, as far as I 
can determine, the only one he ever 
wrote on the care of the premature 
infant. Although his article did not 
include a picture of his device, its 
similarity to Ruehl’s incubator strong- 
ly suggests that Denucé knew of its 
existence, probably from his having 
read a paper by Philipp von Doepp 
(1793-1855), published in 1835, in 
which Ruehl’s apparatus’ was briefly 
mentioned.’ Doepp was, at that time, 
the physician-in-chief at the Imperial 
Foundling Hospital in St Petersburg. 

My translation of Denucé’s article 
(Fig 4) follows. 


AN INCUBATOR CRADLE FOR 
INFANTS BORN BEFORE TERM 


Having had, some time ago, the occasion 
of caring for an infant born toward the 
sixth month of fetal life, I found myself 
faced with two [therapeutic] problems: to 
nourish the infant, and to maintain its 
[body] heat. To solve the latter, I had the 
idea of having a cradle made in which it 
would be possible to maintain a constant 
temperature. This cradle was made of zinc 
with a double bottom and double walls. One 
might imagine it, for example, as two bath- 
tubs, one a little smaller than the other, 
and the smaller placed in the larger and 
separated from it by an empty space into 
which warm water can be poured. These 
two bathtubs are completely fused at their 
rims, leaving a cavity for water. A funnel is 
attached to the upper border of the cradle, 
and an outflow faucet is attached to the 
lower border. The bedclothes and sheets 
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Fig 1 (top left).—Warm tub with double walls. First used by 
Denucé in 1857 and Credé in 1860 (from Hess’). 
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Fig 2 (top right)—Warm tub (Warmewanne) of the Moscow 
Foundling Home, circa 1858 (from Furst). W indicates double- 
walled tub filled with warm water; s, muslin cover; d, wire support 
to hold muslin cover; a, water inlet; and b, water outlet. 
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Fig 3 (lower left).—Title page of Journal de Médecine de Bor- 
deaux, containing Denucé’s article on incubators (1857). 
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Berceau incubateur pour les enfants nés avant terme. 


Ayant eu, il y a quelque temps, l'occasion de don- 
ner des soins à un enfant venu au monde vers le sixième 
mois de la vie fætale, je me vis en presence de denx 
indications : nourrir l'enfant, entretenir sa chaleur. 
Pour remplir la seconde, j'eus lidee de faire exéenter 
un berceau dans lequel il fùt possible d'entretenir une 
Chaleur constante et dun degré voulu. Je tis faire ce 
berceau en zinc, à double fond et à doubles parois, 
Nwon suppose, par exemple, deux baignoires, Fune un 
peu plus petite et la seconde placce dans la premiere, 
séparee delle par un intervalle vide dans lequel il est 
possible de mettre de l'eau. Ces deux baignoires sont 
enticrement unies par leur bord supérieur, ce qui com- 
plete fa cavité close dans laquelle lean peut ètre reene. 
Un entonnoir est place sur le bord supérieur du ber- 


On met de leau chaude dans Vappareit. Dès lors, a 


TRAVAUX ORIGINAUX. 
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P laide du thermomètre que l'on place dans le berceau , 


et en se servant de la facilité que l'on a d'ajouter et de 
retirer de l'eau, on peut Clablir et cntretenir le degré 


de température que lon veut avoir dans l'intérieur du 
berceau. Du reste, avec la précaution que jai mention- 
née denvelopper le berceau de laine, la déperdition de 





chaleur est peu de chose, et dans le cas où j'ai employé 


cet appareil, il suflisait toutes les six heures de retirer 
de l'appareil un demi-litre environ d'eau et de le rem- 
placer par un demi-litre d'eau bouillante '. 

A laide de cet appareil, je suis parvenu à conserver 
pendant dix-sept jours cet enfant, sans qu'on ait ph 
constater jusqu'ù son dernier moment le moindre re- 
froidissement dans la température de son corps. 

Malheureusement, je ne pus remplir aussi Lien la 
premiére indication. Malgré tous les soins que je pro- 
diguai au petit malade, l'alimentation fut insuflisante, 
et a partir. du huitiéme jour, lamaigrissement com- 
mega et alla toujours en augmentant jusqu'à la 


lin. 


ceau, un robinet d'évacuation près du bord intérieur. 
Les couches et les langes sont disposees dans le ber- 
ceau ; le berceau lui-mème, pour eviter la déperdition 
de la chaleur, est enveloppé d'une couverture de laine. 


L'extrème jeunesse de l'enfant me parait dans ce cas 
la cause principale de la mort. Mais je suis convaincu 
que, pour les enfants nés vers le septième mois, l'usage 
du berceau incubateur que je viens de décrire pourrait 
rendre de trés-grands services. 


























Fig 4.—Denucé’s report, describing his incubator (for translation, see text). 


are placed in the cradle; the cradle itself, to 
prevent heat loss, is wrapped with a woolen 
cover. Hot water is poured into the appa- 
ratus. From then on, with the help of a 
thermometer placed in the cradle, one can 
easily establish and maintain the tempera- 
ture that one wishes to have in the inside of 
the cradle either by adding or drawing off 
the water. Moreover, with the precaution 
that I have mentioned of wrapping the 
cradle in wool, the loss of heat is slight, and 
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in the case where I have used this apparat- 
us, it was sufficient to draw off from the 
apparatus about a half liter of water every 
six hours, replacing it with a half liter of 
boiling water. 

With the aid of this apparatus, I suc- 
ceeded in keeping this infant alive for 16 
days without being aware of the slightest 
cooling of the infant’s body temperature 
until its last moment of life. 

Unfortunately, I was not able to fulfill as 
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would prove to be of great service. 
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Special Feature 


Radiological Case of the Month 


Loretta T. Shearer, MD, Homer A. Holt, Jr, MD (Contributors); Lionel W. Young, MD (Section Editor) 


7-year-old girl was admitted with 

symptoms of abdominal pain, 
frequency, dysuria, and urgency. A 
urine culture showed a colony count of 
100,000 Escherichia coli per high-pow- 
er field. She had a history of three 
urinary tract infections within the 
previous two-year period. Each time, 
she had pyuria and was treated with 
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sulfisoxazole for two weeks. Follow-up 
urinalyses had normal results. 

On physical examination, she was 
found to be a well-developed, well- 
nourishec, normal-appearing 7-year- 
old girl. She had a well-healed thoraco- 
tomy scar secondary to repair of a 
coarctation of the aorta at 1 month of 
age. There was a questionably palpa- 
ble pelvic mass. Laboratory data from 
admissior studies included a normal 
urinalysiz and no pathogens on urine 
culture. 

An iniaal cystogram, an excretory 
urogram, and a second cystogram 
were obtained (Fig 1, 2, and 3). 


Figure 1. Figure 2. Figure 3. 
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Denouement and Discussion 


Duplication pt the Bladder and Colon 


Fig 1.—Initial cystogram showed elongated, somewhat trabeculated bladder, displaced to right. 


Fig 2.—Excretory urogram shows normal upper urinary tracts. There is visualization of right-sided 


bladder as seen on cystogram and partially opacified left-sided bladder. 


Fig 3.—Catheterizations of two urethral orifices with contrast medium injections into both 
demonstrates markedly trabeculated left-sided bladder with multiple diverticuli as well as 
previously demonstrated right-sided bladder. 


Fig 4.—Results of barium enema showing almost complete tubular duplication of colon. Rectum 


was not duplicated. 


Fig 5.—Small-bowel follow-through of gastrointestinal tract series is normal. Note two appendices 


(arrowheads). 


Duplication of the bladder is an 
uncommon anomaly. It is frequently 
accompanied by anomalies of the kid- 
neys, urethra, intestinal tract, and 
external genitalia. 

At the time of this patient’s second 
cystogram, she was found to have two 
urethral orifices. The urethral orifice 
leading to the right bladder was small 
and stenotic. It was apparent from the 


Figure 4. 





initial cystogram and at the time of 
the subsequent cystogram that the 
right bladder was small and emptied 
readily, while the left side contained 
considerable residual urine. An ipsi- 
lateral ureter entered each bladder. 
This patient did not have gastroin- 


testinal (GI) tract symptoms, but. 


because of the well-known association 
between bladder anomalies and GI 


Figure 5. 





anomalies,' a barium enema and an 
upper GI series with small-bowel fol- 
low-through were performed (Fig 4 
and 5). These examinations showed 
almost complete duplication of the 
colon. The rectum was not duplicated. 
Two appendices were present. There 
did not appear to be duplication of the 
small bowel. 

At the time of surgery, the septum 
between the two bladders was re- 
sected, as were several large diverti- 
culi. The peritoneal cavity was ex- 
plored, and the partially duplicated 
colon with two appendices was con- 
firmed. There was no evidence of 
duplication of the terminal ileum. 

The patient did well postoperative- 
ly, and a radionuclide scan of the 
abdomen to determine if there was 
ectopic gastric mucosa showed no 
colonic areas of increased uptake. 
There is little danger of bleedin or 
perforation from tubular duplication 
of the colon.’ 
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Radiological Case of the Month—Young 


Clinical Memoranda 


False Aneurysm of Left Ventricle 
Complicating Staphylococcal 
Pericarditis 


False aneurysms (FAs) of the left 
ventricle are rare. Forty-two cases 
have been reported in the world liter- 
ature." Fibrous tissue forms the wall 
of an FA, and it appears to be an 
uncommon result of left ventricular 
rupture. In the usual case of left ven- 
tricular wall rupture, a massive hemo- 
pericardium results and death follows 
soon afterward. In cases of rupture 
resulting in an FA, the hemorrhage 
that follows is restricted in its extent 
by the adherent pericardium. The 
periphery of the localized hematoma 
becomes organized and new tissue 
constitutes the fibrous wall of the 
FA.: With each heart contraction, 
blood erupting into the aneurysmal 
sac causes gradual dilation of the 
fibrous wall to a huge size, while the 
size of the hole in the ventricular wall 
remains unchanged.: 

We report g case of FA of the left 
ventricle following septic pericarditis 
complicating staphylococcal osteo- 
myelitis. 


Report of a Case.—A 6-year-old girl was 
admitted to the hospital because of fever 
and pain in her right leg. Swelling and 
redness of the right thigh and limitation of 
spontaneous movement of the leg were 
observed. A diagnosis of right femoral 
osteomyelitis was made. Cephalothin sodi- 
um (100 mg/kg/day) and gentamicin sul- 
fate (5 mg/kg/day) were administered for 
the first ten days, followed by lincomycin 
hydrochloride therapy for 53 days. Roent- 
genograms of the chest and right thigh 
were normal. A blood culture yielded coag- 
ulase-positive Staphylococcus aureus. 

On the seventh day of hospitalization, 
the patient became dyspneic. Rales and 
dullness over the right lung base were 
noted, and a soft pericardial friction rub 
was heard. The liver was palpable 3 to 4 cm 
and the spleen was felt 3 em below the 
costal margin. Within a few hours the 
patient’s condition deteriorated. Engorge- 
ment of the cervical veins appeared, the 
pericardial rub increased, heart sounds 
became weak, and liver size increased to 5 
to 6 em below the costal margin. The pulse 
became paradoxical, electrical alternans 
appeared in the ECG, and a right-sided 
pleuropneumonia and considerable en- 
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largement of the heart shadow were recog- 
nized on chest roentgenogram. A pericar- 
dial puncture was performed and 130 mL 
of serofibrinous fluid was withdrawn. 
Fluid culture was positive for toagulase- 
positive S aureus. Pericardial puncture 
was repeated twice during the following 24 
hours and additional amounts of fluid were 
obtained. The patient’s general condition 
improved dramatically. The pulmonary 
findings gradually disappeared, no mur- 
mur or friction rub were heard on aasculta- 
tion, and the ECG and heart size returned 
to normal. 

In the seventh week of hospitalisation, a 
sequestrum of the lower third of tae right 
femur was seen on a roentgenogram. A 
sequestrectomy was performed and the 
thigh was placed in a plaster spica. A few 
days later a 2/6 systolic ejection and early 
diastolic murmur was heard for the first 
time over the second intercostal space 2 cm 
to the left of the sternum. One week later, 
prior to discharge, a control chest radio- 
logic examination was done and a surpris- 
ing finding of a round image 3 tc 4 cm in 
diameter adjacent to the left border of the 
heart shadow was observed (Fig 1). 

At the same time a systolic bulge was 
felt at the second intercostal space, close to 
the left sternal border. The ECG was 
unchanged. On chest fluoroscopy, the 
round image was seen to pulsate. 

Cardiac catheterization revealed normal 
left and right intracardiac pressures and 
no evidenee of a shunt. Left ventziculogra- 
phy demonstrated a jet of contrast materi- 
al passing through a narrow opening from 
the left ventricle to a cavity 4 cm in 
diameter adjoining the external wall of the 
basal portion of the left ventricle. The 
cavity filled gradually, its wall thin and 
pulsating (Fig 2). An aortogram was 
normal. A diagnosis of FA of the left 
ventricle was then made and the patient 


was transferred for cardiac surgery. On 
opening the pericardium, a pulsating, 
aneurysmatic sac, about 6 x 8 cm in size, 
was seen attached to the posterior wall of 
the left ventricle close to the auriculoven- 
tricular border (Fig 3). Pericardial adhe- 
sions were observed, especially in the area 
of the FA, and asystolic thrill was palpated 
over it. After establishment of extracor- 


poreal circulation, the aneurysm was ~ 


opened and the wall of the sac was found to 
consist of fibrotic tissue covered by endo- 
thelium communicating with the ventricu- 
lar cavity via a 2- to 3-mm hole with 
broadened and fibrotic edges. The aneu- 
rysm was excised and the hole closed. His- 
tologic examination of the excised sac con- 
firmed the preoperative diagnosis of FA. 
The postoperative course was unevent- 
ful. Physical examination results and chest 
roentgenogram returned to normal. Recov- 
ery was complete and the patient is in 
perfect health now, four years after sur- 


gery. 


Comment.—The clinical diagnosis of 
FA was based on the appearance of a 
round, pulsating, paracardiac opacity 
on chest radiologic examination and 
was confirmed by angiocardiography, 
surgery, and the histology of the 
excised aneurysmal sac. 

The pathogenesis of the FA may be 
attributed to the pericarditis. It seems 
most probable that as a result of peri- 
cardial inflammation, a small myocar- 
dial abscess developed per continuum, 
producing a defect in the ventricular 
wall through which the blood leaked. 
The preexisting pericardial adhesions 
formed the wall of the FA and pre- 
vented the occurrence of cardiac tam- 
ponade. 





Fig 1.—Chest roentgenogram seven weeks after admission. Note round image (arrow) on 
left cardiac border. 
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Fig 2.—Left anteroposterior ventriculo- 
gram during systole. Contrast material 
passes from left ventricle into aneurysmal 
sac. 


Fig 3.—External view of aneurysm as seen 
at operation after opening of pericardium. 
Aneurysmal sac (arrow) is 6 X 8 cm in 
size and is attached to rear outer wall of 
left ventricle close to atrioventricular sul- 
cus and bulges along left heart border. 


Acute bacterial endocarditis may 
also be a cause of an FA, either by 
propagation of the parietal pathologic 
process to myocardium or, more fre- 
quently, as a result of a ring abscess, 
as Rokitansky described as early as 
1856.° In the present case there was 
neither clinical nor laboratory evi- 
dence of bacterial endocarditis, and no 
valvular lesions were observed on car- 
diac catheterization. 

Furthermore, multiple myocardial 
abscesses may be formed in staphylo- 
coccal sepsis, but no clinical or ECG 
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findings pointing to that condition 
were present in our patient. 

Septic pericarditis complicating os- 
teomyelitis is rare in children.’ We 
could find no case of FA following 
pericarditis reported in the literature, 
and to our knowledge this is also the 
first report of a case of FA in pediat- 
ric literature, although Chesler et al 
reported the case of a 4-month-old 
infant in whom FA developed follow- 
ing bacterial endocarditis,’ and a post- 
traumatic FA was reported in a 13- 
year-old girl." Most of the reported 
cases followed myocardial infarction 
in adult patients." 

The outcome is independent of the 
etiologic factor but seems clearly to be 
related to treatment. In patients with 
FA following myocardial infarction, 
20 of 21 who underwent surgery sur- 
vived, while 22 who had no opera- 
tions, died.'""* The rapidity with which 
the aneurysm grew in our patient 
further stresses the urgent need for 
surgery. Any increase in the size of 
the aneurysmal sac increases wall 
stress and reduces wall thickness, both 
of which contribute to eventual rup- 
ture and death. Once the diagnosis of 
FA is established, immediate surgical 
intervention is imperative. 
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ISRAEL Horowitz, MD 
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Intestinal Colic and Diarrhea as 
Side Effects of Intravenous 
Alprostadil Administration 


Prostaglandin E, produces substan- 
tial relaxation of the ductus arteriosus 
both in vivo and in vitro.’* This has 
prompted its use in the management 
of certain congenital heart defects in 
neonates. The required dosage for 
maintaining ductal paténcy has been 
well described.** Side effects include 
pyrexia, hypotension, bradycardia, 
tachypnea, apneic spells, and erythe- 
ma at the site of injection.** 

The purpose of this communication 
is to report intestinal colic, diarrhea, 
and irritability as additional side 
effects of alprostadil (prostaglandin 
E,) administration. š 


Report of Cases.—CAsEe 1.—A full-term * 
baby boy was seen shortly after birth. 
Pregnancy and delivery were uneventful 
and birth weight was 2,550 g. At about 24 
hours of age, severe central cyanosis was 
noted. Cardiac catheterization disclosed d- 
transposition of the great arteries and a 
patent ductus arteriosus. An interatrial 
balloon septostomy was done at the time of 
catheterization but failed to produce any 
substantial rise in arterial Po,,- which 
ranged from 15 to 30 mm Hg with oxygen 
saturation of 35% to 50%. The infant was 
given appropriate doses of digoxin and 
furosemide for control of congestive heart 
failure. Since the arterial Po, and oxygen 
saturation were consistently low and meta- 
bolic acidosis was beginning to develop, an 
intravenous (IV) infusion of alprostadil 
was initiated through a scalp vein as an 
interim measure. The initial dose was 0.1 
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ug/kg/min, which was increased to 0.2 
*ug/kg/min over the course of the next six 
hours. This regimen increased the Po, to 35 
to 40 mm Hg (oxygen saturation, 60% to 
80%) and eliminated the acidosis. During 
the prostaglandin infusion, the baby mani- 
fested discomfort and irritability. Both 
legs were drawn up toward the abdomen. 
Frequent loose stools also were noted (15 to 
20 times a day). The temperature, blood 
pressure, and heart rate were within 
normal limits. Values for blood glucose, 
serum calcium, magnesium, electrolytes, 
BUN, platelets, and serum creatinine were 
normal. Blood, CSF, and stool cultures were 
negative. The umbilical artery catheter 
was pulled back from a high (T11) to a low 
position (L3), but this did not alter the 
symptoms. The infusion of alprostadil was 
discontinued after 40 hours of treatment, 
and the symptoms of irritability, crying 
bouts, and loose stools abated. The infant’s 
Po, and oxygen saturation then fell to 
critically low levels. The alprostadil infu- 
sion was resumed at a rate of 0.1 pg/ 
kg/min with prompt reappearance of the 
above-mentioned symptoms along with 
improvement in oxygenation. These find- 
ings persisted until the therapy was dis- 
continued three days later. A Blalock-Han- 
lon atrial septectomy procedure was done 
to provide adequate mixing of blood. The 
subsequent progress was satisfactory and 
the infant was discharged to his parents at 
about 3 weeks of age. 

CASE 2.—Central cyanosis developed in a 
full-term baby at 9 days of age, leading to 
his transfer to the University Hospital, 
Saskatoon, Saskatchewan. Pregnancy and 
delivery had been uneventful. Cardiac 
catheterization showed transposition of 
the great arteries. A balloon septostomy 
was done that raised the oxygen saturation 
from 55% to 80% transiently. After 36 
hours the oxygen saturation decreased to 
28% and the Po, fell to 18 mm Hg. Cardiac 
catheterization was repeated, and the bal- 
loon septostomy was repeated using a 
larger (6.5 F) balloon. During catheteriza- 
tion, alprostadil was introduced into the 
aorta, resulting in an improvement in 


, oxygen saturation from 28% to 46%. Conse- 


quently, a continuous infusion of alprosta- 
dil was begun by peripheral vein at a rate 
of 0.1 g/kg/min. This rate was decreased 
to 0.025 ug /kg/min over the next 48 hours. 
The oxygen saturation was maintained at 
levels between 50% and 75%. During alpros- 
tadil infusion, the baby was noted to be 
irritable, and he had frequent loose stools 
(12 to 16 times a day). As in case 1, these 
symptoms persisted until alprostadil infu- 
sion was discontinued four days later. As 
the arterial oxygen saturation fell once 
again to critical levels, physiological correc- 
tion was performed by the Senning proce- 
dure. His postoperative course was satis- 
factory. 


Comment.—_We believe that these 
infants had colic and loose stools as a 
result of the IV infusion of alprosta- 
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dil. In animal studies prostaglandins 
E and F produce contraction cf iso- 
lated intestinal longitudinal muscle 
strips.’-’ Association of colicky aodom- 
inal pain, rapid intestinal transit time, 
and loose watery stools also has been 
documented by independent investi- 
gators with the use of orally adminis- 
tered alprostadil in adults." At a 
recent symposium on prostaglandins, 
general gastrointestinal system ab- 
normalities were listed as side effects, 
but details were not provided.** To 
our knowledge, the symptoms de- 
scribed herein were not documented 
in neonates. 

With the increased use of alprosta- 
dil in the medical management of 
ductus-dependent cyanotic heart dis- 
ease, awareness of its potential com- 
plications is essential to clinicians. 
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available to us by Edward L. Masson, MD, 
Upjohn Company, Don Mills, Ontario, Canada. 
Nursing staff, Neonatal Intensive Care Nursery, 
University Hospital, Saskatoon, Saskatchewan, 
cared for the infants. Louise Valade gave secre- 
tarial assistance. 
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Wilms’ Tumor in a 13-Year-Old Girl 
With Trisomy 18 


Trisomy 18, the second most fre- ~ 


quent autosomal trisomy, has an inci- 
dence ranging from one per 3,500 to 
one per 7,000 births.’ Although survi- 
val beyond infancy is unusual,' there 
are a few reports of relatively long- 
term survivors.?* More than 130 dif- 
ferent anomalies have been associated 
with trisomy 18. Neoplasia, however, 
is a very rare associated finding. The 
purpose of this article is to describe a 
13-year-old girl with trisomy 18 and 
Wilms’ tumor and to stimulate further 
interest in the association of aneuploi- 
dy and neoplasia. 


Report of a Case.—The patient was born 
on Sept 20, 1966, to a 37-year-old mother. 
The parents were unrelated. The infant 
was born two weeks prematurely, weigh- 
ing 2,530 g. She had multiple anomalies 
including a congenital heart lesion and had 
delayed physical and psychomotor develop- 
ment from birth. 

On Dee 15, 1977, at age 11 years, an 
abdominal mass was noted and she was 
admitted to Queens Hospital Center, New 
York. Physical examination showed a 
small, bedridden girl. Her height, 120 cm, 
weight, 25 kg, and head circumference, 59 
cm, were all below the third percentile. The 
facies was flattened, the occiput promi- 
nent, and the bifrontal diameter narrow. 
The posterior hairline was low. The palpe- 
bral fissures slanted downward, the eye- 
brows flared upward in the middle, and 
there were bilateral corneal opacities. The 
lacrimal punctae were absent. The pinnae 
were small and low-set with hypoplastic 
helices and cartilages. The patient had a 
high arched palate. The sternum was short, 
and she had a severe degree of dorsolum- 
bar scoliosis with concavity toward the 
right. A right ventricular impulse was felt 
and a grade 4/6 systolic murmur was audi- 
ble maximally at the left upper sternal 
border; the second heart sound was single. 
Cardiac catheterization disclosed Fallot’s 
tetralogy with considerable right-to-left 
shunt. The clitoris was prominent and the 
labia majora hypoplastic. There was wast- 
ing of all four extremities with flexion 
contractures of the elbows and wrists; cor- 
tical thumbs were present. The second 
digits overlapped the third and the fifth 
overlapped the fourth. The lower extremi- 
ties were maintained in external rotation 
with flexion of the knees, and she had 
severe equinovalgus deformities. The deep 
tendon reflexes were accentuated. The 
palms showed ten low dermal arches and a 
distally displaced axial triradius on the 
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Karyotype of patient showing trisomy 18. 


right. Chromosome analyses on peripheral 
lymphocytes, stained by a modification of 
the trypsin G-banding technique, disclosed 
trisomy 18 (Figure). The karyotype was 
47,XX + 18 in all 50 mitoses counted. No 
abnormalities of chromosome 8 or 11 were 
observed. 


A firm, lobular mass measuring 12 x 15 
em was palpable in the midabdominal 
region, extending to the left hypochon- 
drium. An abdominal roentgenogram 
showed a large mass with fine calcifica- 
tions, and an intravenous pyelogram dis- 
closed caliectasis of the left kidney and 
pressure effect on the right pelvicalyceal 
system. Roentgenograms of chest and 
bones, as well as bone marrow aspiration 
and liver and spleen scans, did not disclose 
any metastatic disease. 

An exploratory laparotomy on Dec 27, 
1977, uncovered a large inoperable tumor 
encasing and obliterating the retroperito- 
neal structures. The biopsy specimen was 
diagnostic of Wilms’ tumor. 


The patient received radiotherapy in a 
dose of 2,000 rad to the peritoneal cavity 
with shielding of the right kidney, together 
with chemotherapy (dactinomycin and vin- 
cristine sulfate). On March 8, 1978, the 
patient’s abdomen was reexplored, and the 
left kidney and isthmus were removed 
from what was observed to be a horseshoe 
kidney. The tumor was well encapsulated, 
measured 12 x 11 cm, and replaced the 
upper two thirds of the kidney. The walls 
of the calyces, pelvis, ureter, and hilar 
vessels were not involved. Following sur- 
gery, she continued to receive chemothera- 
py and had an additional course of radia- 
tion therapy to the abdomen. Twenty 
months after diagnosis, multiple bilateral 
pulmonary metastases developed, which 
were treated by 1,800 rad of radiation to 
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both lung fields. At the time of this writ- 
ing, she has no evidence of disease. 


Comment.—Thirty percent of new- 
borns with trisomy 18 die before 1 
month of age, and more than 90% die 
during the first year of life.' While a 
recent review? of 29 cases cited the 
longest survival to be 719 days, there 
are isolated reports* of patients who 
survived from 4% to 15 years. The 
number of such reports probably will 
increase as the quality of care these 
patients receive improves. 

Improved survival in patients with 
trisomy 18 may result in the recogni- 
tion of new associated findings includ- 
ing neoplasia as seen in our patient 
and in one other (a boy) who had a 
Wilms’ tumor removed at 1 year of 
age.’ To our knowledge, the case 
described in this communication is the 
second reported association of Wilms’ 
tumor and trisomy 18. Wilms’ tumor 
has been reported in association with 
other chromosomal abnormalities such 
as trisomy 8,° XX/XY mosaicism,’ B-6 
translocation,’ and interstitial dele- 
tion of 8p.* Riccardi et al° reported the 
occurrence of Wilms’ tumor in pa- 
tients with bilateral aniridia and men- 
tal retardation who had an interstitial 
deletion of 11p. They emphasized the 
etiologic heterogeneity of Wilms’ tu- 
mor. The frequent association of 
Wilms’ tumor and other childhood 
neoplasms with congenital abnormali- 
ties and disorders of growth regula- 
tion suggest a relationship between 
oncogenesis and teratogenesis. The 


observation of congenital anomalies 
in as many as 15% of cases of Wilms’ 
tumor supports this relationship." 

A causal relationship between triso- 
my 18 and Wilms’ tumor is suggested 
by the observation of a unique condi- 
tion of abnormal proliferation of cells 
thought to be derived from the meta- 
nephric blastema seen in trisomy 18. 
This lesion, known as nephroblastoma 
in situ," is thought to be intermediate 
between malformation and neoplasia. 
The relationship of Wilms’ tumor to 
trisomy 18 may resemble that of reti- 
noblastoma to the D-deletion syn- 
drome elaborated by Knudson and 
Strong’ in their two-step mutation 
model for cancer. The occurrence of 
nephroblastoma in situ in trisomy 18 
may result from a prezygotic muta- 
tion. Additional reports may further 
delineate the origin of neoplasia in 
patients with trisomy 18 or other 
autosomal aneuploidies in much the 
same way that germ cell neoplasms 
have been found to arise in individuals 
with cytogenetic forms of gonadal 
dysgenesis. 
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Systemic Amyloidosis in 
Cystic Fibrosis 


Secondary amyloidosis has been 
described in association with a large 
number of chronic diseases. Although 
viscidosis is associated with chronic 
suppuration, the presence of amyloi- 
dosis as a complication has been 
reported in only three cases.'* Here 
we present a new case, to our knowl- 
edge the third in the English litera- 
ture. 


Report of a Case.—A male patient 
received a diagnosis of cystic fibrosis based 
on repeated respiratory infections, stea- 
torrhea, and a positive sweat test result 
(chloride content, 110 mEq/L) at 6 years of 
age. Two siblings died of bronchopulmo- 
nary processes when they were a few 
weeks old. 

He suffered from frequent and pro- 
longed respiratory infections. The chest 
roentgenogrant gave evidence of the exis- 
tence of bronchiectasis. When he was 11 
years of age, an increase in the thyroid size 
was noticed, and this led to treatment with 
strong iodine solution. The thyroid size 
continued to increase gradually. When the 
patient was 13 years old, an increase in the 
uptake of iodine 131 was noted (35.5% at 
two hours; normal, 15%) and the serum 
thyroxine level was found to be at the 
upper limit of normal (11 pg/dL). 

The antithyroglobulin antibodies deter- 
mined by passive hemoagglutination were 
positive (titer, 1:320). Total right and sub- 
total left thyroidectomy was carried out, 
and histologic examination verified diffuse 
infiltration of amyloid substance (Fig- 
ure). 

At the age of 15 years, the patient had 
intestinal obstruction; at laparotomy, “an 
equivalent meconium ileus” was found. 
The biopsy specimen of a mesenteric 
lymph node showed the existence of amy- 
loid but no deposit was found in the liver 
biopsy specimen. He was admitted to the 
hospital again when he was 16 years old 
because of anasarca and left pleural effu- 
sion. He was found to have the nephrotic 
syndrome. Laboratory values were as fol- 
lows: total serum protein, 3.4 g/dL; albu- 
min, 0.7 g/dL; total serum lipid, 1,340 mg/ 
dL; BUN, 47 mg/dL; creatinine, 1.6 mg/dL; 
and urine protein, 12 to 19 g/L. Serum 
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Positive birefringence with polarized ‘ight due to amyloid deposits in thyroid (Congo red, 


x 125) 


immunoelectrephoresis showed norma. val- 
ues for immunoglobulins. Thoracocer. ‘esis 
showed the presence of a clear, yellow 
effusion that contained 1.1 g of protein per 
deciliter. The pleural biopsy sample shcwed 
infiltration by small amounts of amyloid 
material. The rectal biopsy specimen was 
negative for amyloid. Although sympto- 
matic therapy was begun, the patient cied 
at home two months later. 


Comment.—Amyloidosis was a com- 
mon complication during the courses 
of chronic infectious processes such as 
tuberculosis and, especially, brom- 
chiectasis.’ For this reason, one migrt 
expect that amyloidosis would occur 
during the course of cystic fibrosi:, 
especially in these patients who sur- 
vive for a long time. However, this 
association has not been described in 
extensive series of patients with cys- 
tic fibrosis who are older than 25 
years,‘ nor has it been quoted in an 
important series of cases of amyloido- 
sis.* In the literature there exist only 
the cases published by Missmahl' and 
Ristow and colleagues.? The clinical 
records of the twins described by Ris- 
tow et al are similar to that of our 
patient. Their conditions were charac- 
terized by the initial presence of amy- 
loid goiter as the first manifestation 
of secondary amyloidosis, with renal 
involvement and amyloid infiltration 
in the other viscera appearing later in 
the course of the disease. 

The appearance of amyloid goiter is 
more common in patients who have 
bronchiectasis.’ These patients are 
generally euthyroid, although cases of 








hyperthyroidism and hypothyroidism — i 


have been described. Our patient had 
values of thyroid function at the upper 


limit of normal; however, antithyro- — 


globulin antibodies were present, and 
for this reason we think that the dis- 
placement of colloid by the amyloid 
infiltration could have caused an 
immunologic reaction to the thyro- 
globulin. 

We think that the presence of goiter 
in patients affected by cystic fibrosis 
should raise the suspicion of the exis- 
tence of systemic amyloidosis. 
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Specify AMOXIL” —for the only 
chewable amoxicillin tablets available. 
The ongoing innovation you’ve come to 


expect from the semisynthetic penicillin | a 
research company. ' P: À 
laboratories ss 
BRISTOL, TENNESSEE 37620 
Please see adjacent oe for brief summary of : 
prescriving informati J 
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AMOXIL (amoxicillin) 


For complete prescribing information consult 
Official Package Insert. 

indications: Amoxil? (amoxicillin) is similar to 
ampicillin in its bactericidal action against susceptible 
strains of Gram-negative organisms—H. influenzae, 
E. coli, P mirabilis and N. gonorrhoeae, and Gram- 
positive organisms— Streptococci (including Strep- 
tococcus faecalis), D. pneumoniae and non- 
penicillinase-producing staphylococci. Culture and 
sensitivity studies should be obtained. Indicated 
surgical procedures should be performed. 
Contraindications: A history of a previous hyper- 
sensitivity reaction to any of the penicillins is a 
contraindication. 

Warning: Anaphylaxis may occur, particularly after 
parenteral administration and especially in patients 
with an allergic diathesis. Check for a history of allergy 
to penicillins, cephalosporins or other allergens. If an 
allergic reaction occurs, discontinue amoxicillin and 
institute appropriate treatment. Serious anaphylactic 
reactions require immediate emergency treatment 
with epinephrine, oxygen, intravenous steroids and 
airway management. 

Usage in Pregnancy: Safety for use in pregnancy is 
not established. 

Precautions: Mycotic or bacterial superinfections 
may occur. Cases of gonorrhea with a suspected 
primary lesion of syphilis should have dark-field 
examinations before receiving treatment. In all other 
cases where concomitant syphilis is suspected, 
monthly serological tests should be performed for a 
minimum of four months. Assess renal, hepatic and 
hematopoietic functions intermittently during long- 
term therapy. 


Adverse reactions: Untoward reactions include 
glossitis, nausea, vomiting and diarrhea, skin rashes, 
urticaria, exfoliative dermatitis, erythema multiforme 
and anaphylaxis (usually with parenteral administra- 
tion). Although anemia, thrombocytopenia, throm- 
bocytopenic purpura. eosinophilia, leukopenia, and 
agranulocytosis have been noted, they are usually 
reversible and are believed to be hypersensitivity 
phenomena. Moderate elevations in SGOT have 
been noted. 


Usual Dosage: Adults—250 to 500 mg orally q. 8h 
(depending on infection site and offending 
organisms). Children—20-40 mg/kg/day orally q. 8h 
(depending on infection site and offending 
organisms). Children over 20 kg should be given 
adult dose. 

Gonofrhea, acute uncomplicated—3 Gms as a 
single oral dose (see PRECAUTIONS). Serious infec- 
tions, such as meningitis or septicemia, should be 
treated with parenteral antibiotics. 

Supplied: 
Capsules— 
250 mg in bottles of 100's and 500's, unit-dose 
cartons of 100. 
500 mg in bottles of 50's and 500s, unit-dose 
cartons of 100. 


Chewable Tablets — 
125 mg and 250 mg both in bottles of 60's. 


for Oral Suspension— 
125 mg/5 mi and 250 mg/5 ml in 80 ml, 100 mi and 
150 ml bottles, and in 5 ml unit-dose bottles. 


Pediatric Drops for Oral Suspension— 
50 mg/ml in 15 mi and 30 ml bottles with cali- 
brated dropper. 


Beecham 


laboratories 
Bristol, Tennessee 37620 
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PRODUCTS, Inc 


CLINICALLY PROVEN 
DIAGNOSTIC PRODUCTS 


URI-QUICK PED“ — Home bacteria screening culture kit 
with urine collector for the infant patient. In a recent 
study, 200 parents cultured their infant's urine at home. 
(Home screening was found to be simple, reliable, inexpen- 
sive, and well accepted by the parents. Am. Journal of 
Diseases of Children, Feb. 1981, 135: 122-125) 


STREP-QUICK™ — Accurately diagnose “strep’’ overnight 
in home or office. (A highly desirable goal in any strepto- 
coccal detection program is the availability of test results 
within 24 ~ours. This goal would be attainable if the phy- 
sician processed the culture in his office. Am. Journal of 
Diseases of Children, 1976, 130: 171-172) 


RAYMOND J. LAUENSTEIN, President 
PO Box 15820C / Binghamton, NY 13902 / Ph. 607-724-3217 


Please send information: 


Name 


Address 








We can do 
much more 
together. 





‘en semen ee 


Zip 


PEDIATRICIAN 
WANTED: 


Second pediatrician needed by 11 
man multispecialty group in cen- 
tral Montana. Excellent salary and 
early partnership. Good medical 
facilities. Superb recreational 
area, 


Contact: 
Robert C. McCroskey, M.D. 
Box 348 
Havre, Montana 59501 
or call area code 406 265-7831. 
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Announcing a New Series of 


RISK 
NEONATE: 


Problems and Progress 


Mead Johnson Nutritional Division, sponsor of the 
highly-acclaimed series Infants At High Risk, is 
pleased to announce a new 6-part continuing 
medical education film series entitled, THE HIGH 
RISK NEONATE: Problems and Progress. 








THE HIGH RISK NEONATE series is designed to 


assist primary care physicians and nurses in refining 
their knowledge of, and skill in, the prediction and 
treatment of critical problems affecting the neonate 
at high risk. The series’ emphasis will be on early 
recognition of signs of impending problems. 


The Editorial Director for the HIGH RISK NEONATE 


= series is George J. Peckham, M.D., Associate Chair- 


man, Department of Pediatrics, Children’s Hospital 
of Philadelphia, and Chairman of the Task Force on 
Resuscitation of the Newborn Section on Perinatal 
Medicine of the American Academy of Pediatrics. 











Continuing Medical Education credit is available. 


Available now: The first film in the series, 
“Intrauterine Asphyxia,” prepared by H. 
William Taeusch, Jr., M.D., Harvard 
Medical School. Diagnosis and manage- 
ment of medical conditions associated 
with intrauterine asphyxia are discussed.’ 


Attention is given to preventative steps 
that should be taken to provide early 
detection and to minimize sequelae of in- 
trauterine asphyxia. 


Contact your Mead Johnson Nutritional 
Division representative for details. 


Another service to pediatric medicine from 


Mead (itso 


NUTRITIONAL DIVISION 
makers of ENFAMIL® and PROSOBEE® infant formula 


L-K68-5-81 


©1981, Mead Johnson & Company « Evansville, Indiana 47721 U.S.A. 





Correspondence pertaining to material published in the JOURNAL will 


published, 


if found suitable, as space permits. Submit double-spaced copy clearly marked “For 
publication” and signed by all authors; references should conform to JOURNAL format; 


maximum length: 500 words. Copyright assignment signed by all authors is requ; ‘red. The 


Editor reserves the right to edit such letters, which should be received within six weeks of 
publication of the JOURNAL article in question. 


Monitoring Salivary Theophylline 


Levels 


Sir.—We read with interest the report 


of Kelly et al, “Monitoring Children 
on Sustained-Release Therapy by Sal- 
ivary Theophylline Levels” (JOURNAL 
1981;135:137-139). Despite several en- 
couraging reports on the usefulness 
and reliability of salivary theophylline 
concentrations,? subsequent studies 
have failed to support these findings.’ 
In a recent investigation of the bio- 
availability and release pattern of a 
sustained-release theophylline (Theo- 
Dur), we had the opportunity to exam- 
ine serum-saliva theophylline ratios in 
six healthy young adults. 

Subjects were administered theo- 
phylline, 600 mg, on nine separate 
occasions, each at least three days 
apart. Blood for serum theophylline 
determinations was collected at the 
following hours: 0, 0.25, 0.5, 1, 2, 3, 4, 6, 
8, 12, 16, and 24. Baseline serum theo- 
phylline concentration for each study 
day was zero. Two saliva samples were 
obtained simultaneously, with blood 
samples drawn four and eight hours 
after the theophylline dose on four 
study days. Theophylline assays were 
performed by high-performance liq- 
uid chromatography using the tech- 
nique described by Orcutt et al.* 

The serum-saliva ratios for each 
patient are listed in the Table. The 
mean ratio is 1.88 + 0.87; however, 


values ranged from 0.65 to 2.61. It is 
apparent from these results that con- 
siderable variation exists in the ratio 
of theophylline concentrations in se- 
rum and saliva. This is true for dif- 
ferent sampling times on the same day 
and samples from different days. 

The variability in serum-saliva ra- 
tios gives unacceptable error in pre- 
diction ef serum concentrations from 
a saliva sample. For example, in sub- 
ject 1, a measured saliva theophylline 
concentration of 15 mg/L could repre- 
sent a serum concentration of 14.7 to 
29.3 mg/L. Using the mean group 
ratio of 1.38, the predicted value would 
be 20.7 mg/L. Ranges for prediction 
of serum concentrations from a saliva 
level of 15 mg/L are noted in the 
Table. It is obvious that saliva theo- 
phylline concentrations did not pro- 
vide an acceptable measurament of 
serum levels in any of the six subjects 
studied. 

Results from our investigation con- 
cur with the findings reported by Kel- 
ly and co-workers. As ther pointed 
out, several factors seem to interfere 
with the reliability of salivary theo- 
phylline determinations to mirror 
fluctuations in serum theophylline 
concentration. Particularly notable is 
the apparent role of drug absorption 
and distribution. Both the data of 
Kelly et al and the data from our 
study point out one limitation of sali- 


Saliva-Serum Ratios in Six Subjects Four and Eight Hours After a Dose of 
Theophylline 


asim After 
Administration, hr 


1/4 
1/8 
2/4 
2/8 
3/4 


0. i 
1.95 
0.65 
1.29 
1.38 
1.94 
1.46 
1.25 


1.36 
(0.4) 


1 
1.70 
1.82 
1.49 
1.68 
1.91 
1.65 
1.37 


1.59 

(0.24) 

Serum 
concentration 
range,* mg/L 


9.8-29.3  16.5-28.7 


2. = 
0.87 
1.35 
1.28 
1.19 
1.08 
1.78 
1.96 


1.52 
(0.53) 


1 ro 

1 i 
0.70 
1.67 
1.00 
1.07 
es 
1.96 


1.39 
(0.4) 


aa 
0.95 
1.45 
1.76. 
0.97 
1.22 


1.17 
(0.28) 


1.65 
1.13 
1.05 
1.26 


1.24 
(0.21) 





13.1-39.2 126-264 15.6-24.8 10.5-29.4 


*Calculated based on a presumed saliva concentration of 15 mg/L. 
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in providing information for moni- 


gente theoph: line levels. It seems 


prudent to avoid using saliva to moni- 
tor patients receiving sustained-re- 
lease theophylline therapy. If saliva is 
believed necessary for monitoring, 
samples should be obtained after 
absorption and distribution are known 
to be completed and several saliva and 
serum sample pairs have documented... 
a consistent ratio. 
PETER GAL, PHARMD y 
Greensboro Area Health 3 
Education Center TSS 
University of North Carolina f- 
School of Pharmacy es. 
1200 N Elm St a. 
Greensboro, NC 27420 


NORMAN H. LEEDS, ee 

University of Illinois College 
of Pharmacy 

833 S Wood St 

Chicago, IL 60612 
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Starch in Lungs of Newborns 


Sir.—Over ten years ago in the Jour- 
NAL (1970;119:218-220), D. W. Dain et 
al called attention to starch in the 4 
lungs of newborns after the use of — 
positive pressure ventilation. Since — 
then, to our knowledge no reference — 
has been made to that publication. fs 
However, the problem is a continuing — 
one, as we have observed in a neonatal _ 
intensive care unit in which endotra- _ 
cheal suction is routinely pero 
with Bard-Parker Suction Kits that 
contain one sterile glove and a suction 
catheter. The glove and catheter come © 
packed in the same envelope and the 
glove is powdered with cornstarek A 
Because the catheter is not packaged 
separately, it too becomes powdered; i 
also, because there is only one glove, it 
is used without prior washings, so that — 
starch is directly applied to the cathe- 
ter tip. This introduces starch gran- 
ules into the lungs of infants. 

We reviewed 28 cases of premature 
infants from Texas Children’s Hospi- __ 
tal who had respiratory distress syn- 
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- more. Autopsy results showed bron- 
chopulmonary dysplasia in each. Lung 
sections were examined using polar- 
ized light, which gives starch granules 
a typical maltese-cross pattern. Starch 
granules were present in all, but in 
seven of the 28 cases starch was pres- 

~ent in air spaces, inside macrophages 

| a ‘or giant cells, or surrounded by neu- 
gg phils, indicating a tissue response 

_in these patients. All of these infants 

had been intubated at some time and 

given ventilatory assistance. 
Premature infants requiring endo- 

tracheal intubation have compromised 

eenenonary function at the outset 

__ because of bronchiolar epithelial inju- 

try with exudation and reduced ciliary 

action Any foreign material entering 
such lungs is apt to remain there, and 
cornstarch is well known to induce 
= granulomatous reactions. Efforts to 
K prevent additional insults to these 
= premature lungs by eliminating po- 
_ tentially harmful foreign bodies 
should be made. The suction kit as 
> packaged bears no warning. We sug- 

E est that by using separately pack- 

= aged suction catheters and washing 

= starch powder from gloves, this prob- 

_ lem can be avoided. 

MILTON J. FINEGOLD, MD 

DEBORA INGWERSEN SCISCOE 

Department of Pathology and 
Pediatrics 

Baylor College of Medicine 

Houston, TX 77030 











































-Health Care for Children in the 
_ Soviet Union 


_ Sir.—I am confused by the discrepan- 
cy between Helen Wallace’s glowing 
4 account of health care for children in 
the USSR (JOURNAL 1981;135:15-17) 
and the editorial in the Wall Street 
— Journal of Monday, Jan 26, 1981, that 
_ described high neonatal mortality and 
= overall poor pediatric care in the 
Soviet Union. The Wall Street Jour- 
Baal’ s comment that care of children in 
= the USSR has dropped to the level 
B fund i in the third world is an assess- 
a ment far different from the one Dr 
allace made of the same health-care 
system. I await clarification. 

MARVIN L. AUERBACK, MD 
19 W 39th Ave 

San Mateo, CA 94403 


Sir.—Dr Wallace’s marginal comment 


about pediatric care in the Soviet 
Union is an interesting description of 


672 Am J Dis Child—Vol 135, July 1981 


y +d 
~A @« a 


drome and who lived five days or 


the Tay oaia care is Soa to A 


work there. As Dr Wallace says, three 
weeks’ observation does not make one 
an expert. ° 


Russian emigrés with young chil- 


dren are experts on the system of 
health care for children in the USSR, 
having lived with it for years. Those 
now in Boston describe care as abom- 
inable, feldshers as poorly trained, 
and pediatricians as uninterested, 
inexpert, and undertrained. Many 
physicians, including pediatricians, 
expect to be paid by the family for 
providing anything more than cursory 
care. Emergency services outside of 
major metropolitan areas do not pro- 
vide prompt care for children. Medica- 
tions are often hard to find or impos- 
sible to obtain and special diets for 
sick infants are not available in much 
of the country. Even milk-substitute 
formulas can be a rarity in many 
districts. As the Katz family discov- 
ered in 1978, basic human rights, such 
as routine medical care, can be denied 
a person or family for political rea- 
sons. 

Americans do not always find our 
pediatric care well organized or equi- 
tably distributed. In Dr Wallace’s dis- 
tinguished career, she has trained 
many fine pediatricians in public 
health management or services for 
mothers and children, and we need 
many more like her. We also need to 
understand that the Soviet govern- 
ment shows visitors like Dr Wallace 
just one facet of their system and 
depends on their prestige to hide the 
defects in the system. 

I hope that the JOURNAL will print 
the consumers’ experience with pedi- 
atric care in the USSR and do it 
opposite articles like Dr Wallace’s in 
the future. 

HARRIS C. FAIGEL, MD 
Brandeis University 
Waltham, MA 02154 


In Reply.—When I was in the USSR in 
June 1979, I repeatedly requested data 
on infant mortality for the USSR as a 
whole and for its individual republics. 
The consistent response to my ques- 
tion was that they have no reliable 
data on infant mortality for their 
country overall, as it is very large, 
with many remote areas where accu- 
rate collection of data is impossible. 
The highest authority to whom I put 
the question was Prof M. Y. Studeni- 
ken, director of the Institute of Pedi- 
atrics of the Academy of Sciences in 
Moscow; his assistant, Professor La- 








parski, who speaks English fluently 
and who was formerly a staff member 
of the World Health Organization in 
Geneva, was present at this discus- 


sion, translated, and participated 
freely; and he concurred. I have no 
reason to doubt the impossibility of 
gathering complete and accurate data 
on infant mortality in the USSR. 

I am pleased to see the interest of 
Dr Auerback in the problem of infant 
mortality, and its use as one index of 
the status of health care in our coun- 
try. 
With regard to Dr Faigel’s objec- 
tions, my article was intended to pre- 
sent a picture of the network existing 
to provide primary health care for 
children, the relationship between the 
providers of primary health care (the 
children’s polyclinics), hospitals, emer- 
gency care, other medical specialties, 
maternal and perinatal care, and oth- 
er places where children are (nur- 
series, kindergartens, schools). The 
emphasis in my article was on the 
system of delivery of health care, 
which is the result of national plan- 
ning and which provides care at the 
local level. The system that I had the 
opportunity to observe is impressive. 

Although I did not personally see 
the problems of lack of medications, it 
is of course possible that such prob- 
lems do exist. I did not travel to all of 
the republies in the USSR. 

One of the reasons for my writing 
the article is that many countries of 
the world are engaged in planning the 
delivery of health care in ways differ- 
ent from those of the United States. 
We in the United States need to be 
open to these many variations in the 
pattern of delivery of health care. We- 
need to be willing to be open-minded 
and receptive to ideas and methods 
being tried in other countries. This is 
not to say that we should adopt these 
methods; we may be able to adapt 
them to our own country. 

I am pleased that my brief article 
did stimulate an experienced pediatri- 
cian, such as Dr Faigel, to respond and 
react. It would be helpful to our coun- 
try if as many health workers as pos- 
sible could be provided with the oppor- 
tunity to observe and study patterns 
of health-care delivery in many other 
countries, including the USSR. 

HELEN M. WALLACE, MD 
Division of Maternal and 
Child Health 
Graduate School of Public Health 
San Diego State University 
San Diego, CA 92182 
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Handbook of Clinical Nutrition, edited by 
Roland L. Weinsier and C. E. Butterworth, Jr, 
231 pp, $10.95, St Louis, CV Mosby Co, 1981. 


This 231-page, pocket-sized book was 
designed to be a clinician’s manual for 
the diagnosis and management of 
nutritional problems. All of the contri- 
butors are associated with the Depart- 
ment of Nutrition Sciences at the Uni- 
versity of Alabama in Birmingham, 
and practice various disciplines, in- 
cluding medicine, nursing, pharmacy, 
and dietetics. The editors intended to 
write a manual providing background 
information to all members of the 
health care team who are concerned 
with nutritional management of pa- 
tients. This, I believe they have suc- 
ceeded in doing. 

The book is divided into five sec- 
tions that include assessment of nutri- 
tional status, nutritional support in 
patient management, nutrition in spe- 

i cial clinical situations, nutrition in 
growth and pregnancy, and drug- 
nutrient interactions. The first is a 
compendium of tables of all aspects 
important in nutritional assessment, 
including history, physical and labora- 
tory signs of malnutrition, and the 
various anthropometric measures in 
all age groups. This section is well 
written and comprehensive. The only 
lack is a discussion of a McLaren 
arm-to-head circumference ratio as an 
index of acute nutritional insult in 
young children, a test I find helpful. 

The second section, on nutritional 
support, is equally well done. It 
includes a short discussion of the vari- 
ous therapeutic diets, as well as com- 
position tables of the commercial tube 
diets and infant formulas. The only 
problem with this section is that its 
data will be rapidly outdated, since 
these products are frequently 
changed. 

I found the third section on nutri- 
tion in special clinical situations to 
be the weakest part of the book. 
Although special problems, such as 
burns, cancer, renal and hepatic fail- 
ure, obesity, hyperlipidemia, and mal- 
absorption, are covered, the few pages 
devoted to each topic did not do it 
justice. The section on growth and 
pregnancy was slightly more inclu- 
sive, but unfortunately also suffered 
from excessive brevity. 

The final section on drug-nutrient 
interactions consisted of a very exten- 
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mechanism of action, and clinica: sips 
nificance. Even though the list is not 
all-inclusive, it is a very useful source 
of information. 

Overall, I think this aik should 
be a handy reference for everyone 
involved in nutrition support activi- 
ties. The book’s strength and weak- 
ness both lie in its small size, but I am 
sure the authors did not intend it to be 
an all-inclusive nutrition textbook. As 
a bedside reference, it should be excel- 
lent. 

WILLIAM KLIsH, MD 

University of Roehester 
Medical Center 

601 Elmwood Ave 

Rochester, NY 14642 


Manual of Neonatal Care, edited by John P. 
Cloherty and Ann R. Stark, $12.95, Boston, Little 
Brown & Co, 1980. 

This manual is a helpful addition to 
the growing number of handbooks 
addressing primary care of neonates. 
It is an updated version of a compen- 
dium originally developed for use in 
the Boston Hospital for Women, Beth 
Israel Hospital, and Childrens Hospi- 
tal Medical Center. The manual 
reflects the recommended care by 
those institutions and, as such, pre- 
sents one approach to many problems 
where several approaches are possible. 
However, in only a few instances does 
equipment or material specific to 
their institutions limit the discussion, 
notably in the short but clear discus- 
sion on the Baby Bird Ventilator or in 
the excellent chapter on nutrition 
where stock intravenous solutions are 
specific to the hospital. Though the 
manual may reflect a single approach, 
one can make a good case that at least 
by following their example one would 
be emulating respected care givers. 

The manual presents important 
guidelines for the people directly 
involved in neonatal care. With each 
chapter there are excellert reference 
lists for those interested in more 
intensive study. In some sections, nice 
discussions of pathophysiology aug- 
ment the list of tests in a workup. 
There is a helpful sectior on what to 
do with baby and mother in any of the 
various manifestations of tuberculo- 
sis. Although misnamed “Procedures 
of Followup,” the important chapter 
on the statistics of outceme provides 
helpful information for counseling 
parents. 

Particularly helpful is the section on 
cardiac arrhythmias, which could per- 
haps be improved with ECG examples; 






imilarly, ist of Prantions for | 
esihange Betifasions should prevent 
many a late-night mistake, but one 
wonders why, to find an actual 
description of how to do an exchange 
transfusion, the physician must con- 
sult a 1971 reference, which may not 
be readily at hand. 

There are, as in any publication, 
some shortcomings. The Peel ve 
have used type so small that one can- - 
not read this book for any length of | 
time. Sections dependent on a more ~ 
narrative format suffer most as one’s 
eyes strain, while the sections using 
outline or condensed format are 
refreshing. As the information in 
these manuals may be crucial for the — 
bleary-eyed physician during his lone- _ 
ly night shift, the publishers should — 
have been more considerate. 

The book also suffers from lack of 
cross-referencing within the text. 
When the reader wants to learn about | 
conjunctivitis, for example, one look 
to the section of prenatal infections, — | 
finds gonorrhea and the treatment of 
it and other types of conjunctivitis — 
there. However, to learn about isola- 
tion procedures he must turn on an 
isolation chart several chapters later. 
The hurried physician might not take — 
the extra time to look up several dis- 
tant pages unless his attention is spe- 
cifically directed to do so. q 

The general organization is not con- _ 
ducive to locating topics without using — 
the index, which luckily is ity t- 
complete. Temperature control and — 
nutrition are relegated to the later 
chapters; dermatology 1 is far from its ts A 
natural companion of physical exami- 
nation, as is birth trauma distanti 
from both examination and perinatal 3 
topics. 

There are a few editing errors 
where those who know the answer- 
have forgotten to include some key — 
points. For instance, the authors fre- 4 
quently mention placental examina- 
tion but fail to mention how or for | 
what. Those using this as a cookbook ~ 
would conclude from one list that in all 
infants with respiratory distress 
whose mothers are diabetics, fully ten 
culture sites are necessary for proper 
evaluation. Other lists include bath d À 
positive and negative factors in the 
same manner, so on first reading, one — 
might misinterpret the effect of the 
factors. a 

As in all books, there are scattered 
errors that represent more than just a 
different approach, and corrections 
will surface in future editions. For 
instance, Pao, does increase in most 
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po the unexpectedly low oxygen satura- 
| tion in face of a relatively high Pao, 
~.. that directs one most often to the 
diagnosis, not because someone has 
sat and watched brown blood fail to 
turn pink in room air. Similarly, the 
diagnosis of maternal-fetal transfu- 
yr sion cannot come from a Kleihauer- 
_ ‘4. Betke test on baby’s blood. One would 
_ ` hope that as the book circulates and 
finds outside “voluntary editors,” 
_ these corrections will be relayed to the 
_ authors for future editions. 
As it is, this manual will answer 
_ Many questions and save time and 
= unnecessary trouble for all involved in 
= newborn care. We have already or- 
_ dered several copies for our nursery 
__and know we may have to stand in line 
as all units, regardless of the status of 
their own house-staff manuals, will 
_ find this one most helpful. 
a MARY ANN FLETCHER, MD 
a Newborn Service 
es George Washington University 
ae Hospital 
‘Sa 901 23rd St NW 
Washington, DC 20037 
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Neonatology, ed 2, by Alistair G. S. Philip, 563 
p $18.50, Garden City, NY, Medical Examina- 
_ tions Publishing Co Inc, 1980. . 

_ Alistair Philip’s dynamic personali- 
= ty is once again demonstrated by the 
_ fact that this second edition is being 
_ published only three years after the 
_ first edition, Neonatology: A Practical 
Guide, was issued. Though the preface 
P to the second edition speaks of fairly 
_ substantive changes, these changes, in 
~ my mind, are perhaps not quite that. 
_ However, the excellence of the first 
_ edition allows the second one to be 
_ even better. The book is broken up 
into five major sections: common 
problems and their concepts, initial 
_ Clinical observations and their assess- 
- ment, a procedures section, a section 
_ of quizzes including photographic and 
= multiple-choice questions, and finally 
an appendix. Liberally scattered 
‘throughout all sections are appro- 
_ priate photographs. As with any prac- 
tical guide, corners have sometimes 
_ been cut and rarer diseases given 
_ short shrift if mentioned at all. In 
_ toto, however, appropriate pathophys- 
= iology is presented when important 
diseases or conditions are discussed. 

_ Besides the general format of the 
text, some of the specific strengths of 
~ both editions are as follows: Dr Philip 
wisely counsels that resuscitation of a 
| newborn be terminated after 30 min- 
® utes if the infant has not started 
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effort by then. His chapter on region- 
alization is yery good, though it could 
be imoa by detailing what should 
be done þefore the transport team 
arrives (thermal control, oxygen ad- 
ministration, and prevention of hypo- 
glycemia). It would be nice also to 
encourage level 2 hospitals to improve 
their skills, thus enabling them to 
transport infants back sooner. The 
chapter on congenital malformations 
is excellent and includes a practical 
section on genetic counseling. Like- 
wise, the chapter on parent-infant 
interaction is excellent but, as is 
always the case where one agrees so 
heartily, it could be expanded. Finally, 
I was pleased to see that straining to 
have a bowel movement was included 
as a cause of apnea in prematures. So 
often overlooked in this modern age in 
which everything is considered a di- 
saster until proven otherwise are 
some quite common and simple physi- 
ologic processes. It often seems that 
premature infants under 30 weeks’ 
gestation cannot do two things at 
once, ie, breathe and evacuate the 
bowel, so it is nice to see this alluded 
to. Dr Philip also has wisely put cir- 
cumcision not under “Routine Proce- 
dures” but under “Therapeutic Tech- 
niques,” as he believes it should not be 
done routinely. Let us have more 
emphasis on that! 

I would guess that it is the review- 
er’s prerogative to find some fault 
with any book but the Bible. Mine are 
not of great substance, but perhaps 
the next edition might emphasize cer- 
tain points more and others less. For 
instance, in the absence of any neuro- 
logic deficit, I never look for fractured 
clavicles during the newborn exami- 
nation. I have never had a mother 
complain about the “lump in the col- 
larbone” later, and I have always held 
to the old adage that so long as you 
put both ends in the same room the 
fracture will heal spontaneously. I 
would argue that certain cases of aspi- 
ration pneumonia are going to be dis- 
astrous no matter how well the tra- 
chea is sucked clear and we should not 
spend more than 30 s playing that 
game before we start oxygenating 
these usually postterm infants. Dr 
Philip rides the favorite horse these 
days that implies that excellent tra- 
cheal suctioning saves the day. I am 
not so sure. In a listing of the causes 
of jitteriness there is no ideopathic 
cause noted, yet time and again blood 
glucose and calcium levels are mea- 
sured and these substances are even 
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punctures are done), yet the jitteri- , 


ness continues. Confronted with a jit- 
tery, full-term baby, I first put it on 
its stomach; if the jitteriness subsides 
by that simple maneuver I go no 
further and have, I would estimate, 
saved hundreds of infants from blood 
glucose and calcium level determina- 
tions with no obvious harm to them. 

There are a few small omissions 
that I hope will be corrected next 
time. No aminophylline dosage is giv- 
en and no milk formula chart detailing 
osmolarity, electrolyte, constituent, 
and calorie makeup is available. 
Though it is rarely necessary, I have 
seldom found the jolt necessary for 
cardioversion mentioned anywhere 
and it is missing here. It is probably 
between 5 and 10 joules. 

All in all, Alistair Philip has done 
his usual superlative job treading 
deftly between too complete and 
didactic a presentation and one that is 
such an osteoporotic skeleton of neo- 


natology that it quickly breaks down ` 
with use. I look forward to his next — 


edition with pleasure and anticipa- 
tion. 
WILLIAM D. COCHRAN, MD 
Boston Hospital for Women 
221 Longwood Ave 
Boston, MA 02115 


The Dying Child: The Management of the Child or 
Adolescent Who Is Dying, ed 2,°by William M. 
Easson, 115 pp, 1 illus, $11.75, Springfield, Ill, 
Charles C Thomas Publisher, 1981. 


Six years ago I read the first edition 
of Dr William Easson’s The Dying 
Child for the first time. On numerous 
occasions since then I have reread 
various sections myself or directed 
students or colleagues to the book. 
Thus, it was with a great deal*of 
pleasurable anticipation that I ac- 
cepted the assignment to review the 
newly published second edition of Phe 
Dying Child—and I was not disap- 
pointed. 

Unlike many other texts available, 
The Dying Child represents the 
thoughts and feelings of a single indi- 
vidual who draws on his own extensive 
knowledge and clinical experience to 
provide the reader with a cohesive 
framework for understanding the ter- 
minally ill child or adolescent, the 
family, and the treatment team. Prac- 
tical suggestions about a variety of 
issues, including how to interpret and 
then answer the question “Am I going 
to die?” make this book an invaluable 
clinical resource. 

Dr Easson’s discussion of the devel- 
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opment of the concept of death in 
. children is grounded on psychoanalyt- 
ic theory. This approach nicely com- 
plements much of the recent litera- 
ture on the subject, which has stressed 
a cognitive-intellectual approach de- 
rived from the work of Piaget. One is 
suddenly reminded that there is truth 
in both approaches and that they need 
each other to give us more satisfying 
explanations for our many questions 
about children’s reactions or behavior. 
Indeed, the need for the caregiver's 
clear appreciation of the noncognitive 
aspects of dying becomes especially 
prominent as a child contemplates the 
reality of his own death: emotional 
responses—often seemingly inexplica- 
ble to either the casual observer or the 
involved family or staff—play an 
increasingly important part in the 
child’s living and dying and deserve 
our close attention and understand- 
ing. 

A recent trend in medicine has been 
to look to the inherent strength of the 
individual as a major source of person- 
al care. That is, recognizing the limita- 
tions of public resources, we are again 
beginning to rely on our patients to 
help themselves. In this context, the 
second edition subtly, and not so sub- 
tly, reflects our growing understand- 
ing of the capabilities of the child to 
meet challenges successfully. The first 
sentence of the book is an excellent 
illustration. “The child reacts to his 
own dying with the understanding 
and the emotional strength of a child” 
[italics added] has been changed to “A 
child copes with his own dying with 
the intellectual understanding and the 
emotional strengths of a child” [ital- 
ics added]. With this semantic change, 
and throughout the book, the child and 
his*active, capable participation are 
acknowledged and applauded. All of 
us who are privileged to work with 
terminally ill children and their famil- 
ies know that this sensitive applause 
is well deserved. 

O. J. SAHLER, MD 
University of Rochester 

Medical Center 
601 Elmwood Ave 
Rochester, NY 14642 


Books in Brief 


Human Nutrition: A Comprehen- 
sive Treatise, vol 1, edited by Myron 
Winick (496 pp, $39.50, New York, 
Plenum Publishing Co, 1979); vol 2, 
edited by Derrick B. Jelliffe and E. F. 
Patrice Jelliffe (452 pp, $37.50, New 
York, Plenum Publishing Co, 1979); 
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pp, $37.50, New York, Plenum Pub- 
lishing Co, 1979). 

These three volumes (a Yourth [vol- 
ume 3] that deals with adults was not 
provided for review) contain individu- 
ally authored chapters devoted to a 
thoroughly detailed presentation of 
the manifold aspects of human nutri- 
tion. Volume 1 deals with fetal devel- 
opment and the influences of nutri- 
tion on mental development, dental 
development, brain neurotransmit- 
ters, and cellular growth, as well as 
iron deficiency, and the possible rela- 
tionship of pediatric nutrition to athe- 
rosclerosis. The literature is reviewed 
in critical fashion: for example, the 
design and execution of studies pur- 
porting to show that iron deficiency 
per se impairs mental development 
are found wanting. The confounding 
influences of socioeconomic status and 
cultural deprivation on the interpreta- 
tion of data on malnutrition and men- 
tal development are also discussed. 
The bulk of the information in volume 
2 has to do with postnatal life: nutri- 
tional requirements and the interplay 
of genetics and infection with nutri- 
tion, adolescence, “failure to chrive,” 
and obesity are discussed, and there 
are chapters on anthropometry as an 
assessment tool. The new US growth 
charts (compiled by the National Cen- 
ter for Health Statistics) are discussed 
in some detail, as is the technique of 
arm circumference now being used in 
underprivileged countries. Unfortu- 
nately, the growth charts are not pre- 
sented in useful form, and there are 
no standards given for the arm cir- 
cumference measurement. Volume 4 
deals with clinical applications, the 
role of nutrition in disease and in 
aging, megavitamins, and food fads. 
The chapter on obesity nicely comple- 
ments the one in volume 2. In view of 
the current rise in consumption of 
alcohol by adolescents, the chapter on 
alcohol and nutrition is a welcome one. 
One wishes that some matters of cur- 
rent concern (food additives, for 
instance) as well as the “dietary 
goals” promulgated by former Sena- 
tor McGovern’s select committee had 
been discussed in this otherwise inclu- 
sive compendium of modern nutrition- 
al knowledge. However, these three 
volumes (and undoubtedly the fourth) 
constitute a ready and valuable source 
of information for the student, practi- 
tioner, and researcher. 


Disorders of Calcium and Phos- 
phate Metabolism in Childhood and 
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Adolescence, by~Harold E. Harrison 
and Helen C. Harrison (314 pp, $30, 
Philadelphia, WB Saunders Co, 1979). 
This gem of a book, volume 10 in the 
series Major Problems in Cltnical 
Pediatrics, comes from a husband- 
wife team who rightfully deserve the 
appellation of “Mr and Mrs Pediatric 
Calcium.” For more than three dec- 
ades, they have worked together in 
the area of calcium and phosphorus 
metabolism and with that premier 
hormone, vitamin D, to bring solid 
understanding to this important area 
of pediatrics. This book brings togeth- 
er their clinical observations and their 
research activities, and provides a 
thorough and critical review of cur- 
rent knowledge. In providing what 
every student and practitioner should 
know about calcium, phosphorus, the 
substances regulating their metabo- 
lism, and associated disease states, 
this book is highly recommended. 


Metabolic Disease in Childhood, by 
Leonard Sinclair (566 pp, $68.75, St 
Louis, Blackwell Scientific Publica- 
tions, 1979). 

This book reviews in brief but ade- 
quate fashion the multitude of inborn 
errors of metabolism. Clinical aspects, 
mode of inheritance, incidence, and 
treatment are included, together with 
newborn screening procedures. The 
underlying biochemical abnormalities 
are suitably outlined, and the practi- 
tioner for whom the book is intended 
is spared the intricate detail that 
larger and more biochemically sophis- 
ticated textbooks provide. 


Children and Exercise, vol 9, edited 
by Kristina Berg and Bengt O. Eriks- 
son (388 pp, $34.50, Baltimore, Univer- 
sity Park Press, 1980). 

Sports medicine and science has 
become very popular; indeed, there 
are journals solely devoted to these 
topics. The present volume contains 
the proceedings of an International 
Congress on Pediatrie Work Physiol- 
ogy held in Marstrand, Sweden, in 
1978. The various chapters deal with 
motor learning, maximal oxygen con- 
sumption, exercise capacity, the re- 
sults of training, muscle metabolism, 
and so forth. Of considerable interest 
is the section devoted to exercise stud- 
ies in children with various handi- 
caps. 

GILBERT B. FORBES, MD 

University of Rochester Medica! 
Center 

601 Elmwood Ave 

Rochester, NY 14642 
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crotamiton 
Cream and Lotion 
Antipruritic, Scabicide 


Description: Eurax provides 10% of the synthetic 
N-ethyl-o-crotonotoluide, in a vanishing-cream or 
emollient-iotion base containing: glyceryl mono- 
stearate, lanolin, PEG 6-32, glycerin, polysorbate 80 
methylparaben, propylparaben, perfume, and 
oxyquinoline sulfate. In addition, the cream con- 
tains liquid petrolatum and white wax; the lotion, 
liquid petrolatum and carboxymethylcellulose. 


Actions: Eurax has scabicidal and antipruritic 
actions. The mechanisms of these actions are 
not known. . 


Indications: For eradication of scabies (Sarcoptes 
scabiei) and for symptomatic treatment of pruritic 
skin. 


Contraindications: Eurax should not be adminis- 
tered to patients who are allergic to it or who 
manifest a primary irritation response. 


Warnings and Precautions: Eurax should not be 
applied to acutely inflamed skin, raw, weeping 
surfaces, or in the eyes or mouth. Its use should 
be deferred until acute inflammation has subsided. 


If severe irritation or sensitization develops, treat- 
ment with this product should be discontinued and 
appropriate therapy instituted. 


Adverse Reactions: Allergic sensitivity or primary 
irritation reactions may occur in some patients. 


Dosage and Administration: /n Scabies: Thoroughly 
massage into the skin of the whole body from the 
chin down, paying particular attention to all folds 
and creases. A second application is advisable 

24 hours later. Clothing and bed linen shouldbe | 
changed the next morning. A cleansing bath should. 
be taken 48 hours after the last application. 


In Pruritus: Massage gently into affected areas 
until medication is completely absorbed. Repeat 


as needed. a 
How Supplied: Cream: 60-g tubes; Lotion: 2-oz 
(60 ml) bottles. 





Dual-action EURAX® (crotamiton) 
LOTION ...a preferred alternative 


Also available in cream formula for 
greater prescribing versatility. 
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‘A more specific dual-action profile 
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i Scabicidal & antipruritic, specific Specifically indicated for scabies: Uniquely pleasant lotion, formu- 
dual action for scabies...effec- useful in patients of all ages...for lated for maximum patient 
tively eradicates scabies mites effective, simultaneous treatment acceptance. 
and eliminates the need for addi- of the entire family, including 
tional antipruritic agents. infants. 
For specific 
dual action for 
the entire family. 
= E Westwoop 
ote |} PHARMACEUTICALS INC. 
49) ae Buffalo, New York 14213 
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“All clear for landine 


Head's all clear, too! 


_ Sudafed 


(pseudoephedrine HCl) 
30 mg tablets/syrup 


Opens the nose without closing the eyes 


Dont let nasal/sinus congestion ground ' Just safe and effective decongestant action. 
young pilots...relieve their symptoms with Be a hero to your young patients. Unclog 
raspberry flavored SUDAFED syrup or tablets. their stuffed heads with SUDAFED. 


Single-entity SUDAFED keeps young 
patients alert and on the go. It won't interrupt Recommend Sudafed... 


or interfere with their daily activities. For decongestion without 
No alcohol. No aspirin. drowsiness 


No antihistamines. 
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